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TWIN WASPS far Northwest's DOS's 


To accommodate its fast-growing passenger traffic, Northwest Airlines will 
soon be flying new Douglas DC-3’$ on its route to the Pacific Northwest. 
Like every other airplane in Northwest’s service, each of these big 
transports will be powered by dependable Pratt & Whitney engines. 


PRATT & WHITNEY AIRCRAFT 

One of the four divisions of 

UNITED AIRCRAFT CORPORATION • EAST HARTFORD, CONNECTICUT 
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1 lerested in aviation — in private (lying, 
selling and instructing. The Cub advertise- 
ment reproduced above in actual size ap- 
pears in The Saturday Evening Post April 8 
and another the same size May 6. Also half- 


ir Science in April and June 
■s in Outdoor Life in April and 
May. This advertising by Cub in such na- 
tional publications as the Post, with more 
than 3.000,000 copies per issue, should do 
much toward the promoting of pi 






Chosen by VULTEE 
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T ODAY'S faster ships pu 
before on reliability 
landing. That is why Vul 


greater premium Ilian ever 
ilcrwhecl in taking oil ami 
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America's fastest aircraft, specifies all-Cooilyear running 
gear — tires, tubes, brakes and wheels. An official writes: 
"Reports covering Vultee airplanes serving under a 
variety iff conditions testify to the excellence of Goodyear 
products. They contribute to Vultee’s icorld-wide reputa- 
tion for efficiency and dependability.” 

The steadily increasing use of Goodyear airplane tires, 
wheels and velvet-acting, never-freezing, quirk-stopping 
hydraulic brakes on aircraft of all types is tbe best 
proof of their superior performance. Our engineers 
will be huppy to cooperate in specifying proper wheel 
equipment for your new models. Just w*rile Goodyear, 
Aeronautics Department, Akron, Ohio, or las Angeles, 
California. 

* AIRWHEEL i, a regittarod Irado-matk of Tho Goodyear Tiro & Rubber Co. 
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THE PROBLEM: 
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To you flic ways of putting metal parts 
together so they make an airplane may 
seem pretty much alike, and a job to be 
left to the expert. But it's 
also a matter of strength- 
weight ratio, which means 
that structural problems 
affect load capacity, cost, 
and safety, all vitally im- 
portant to everyone inter - 
cslcd in aeronautics. 

That is why the men rc- 
I sponsible for the perform - 
□ ance of Alcoa Aluminum 
Alloys are deeply con- 
cerned with research on structures. To 
suit Aluminum to the job it must do, 
they follow a program of studying experi- 
mental structures of Aluminum. The three 
structural frames shown in the headline 
are part of such a study, in which twelve 
were built and tested to destruction, to 


find out how closely the engineers’ com- 
puted predictions would check with actual 
performance of the frames under load. 

This is just an example of the work at 
hand. Scores of other investigations are 
under way or completed. All this work is 
being done at Aluminum Research Labora- 
tories in New Kensington, Pennsylvania. 
As rapidly as results are available this in- 
formation is passed on to various United 
States Government departments interested 
in aeronautics, 
and to aircraft 
manufacturers, 
in the form of 
reports or print- 
ed “Technical 
Bulletins.” This 
is one of the ways 
in which thcfacili- 
tiesof tile makers 

of Alcoa Alumi- 
num Alloys are closely geared to the require- 
ments of aviation. Aluminum Company of 
America, 2182 Gulf Bldg., Pittsburgh, Pa. 





AVIATION 





56 SPECIALISTS 

GUARD EVERY 


FLIGHT 


EACH TIME A CHIEF LINER takes off from Minneapolis for 
a flight to Bismarck, N. D., or Tulsa, Okla., she’s the proud 
object of no less than 56 specialists. 

This Mid-Continent "crew of 56" includes 12 mainte- 
nance experts, 18 weather observers, and many others, 
whose objective is service that meets Mid Continent's high 
standards. 

To back these experts in their untiring ;fforts, Mid-Con- 
tinent Airlines uses Texaco Aviation Gasoline and New 
Texaco Airplane Oil . . . both 100%. 

Texaco Aviation Products are avai 
ports, coast to coast, or through 2229 T 

The Texas Company, Avialiou Di visit 
Street, New York City. 


NEW TEXACO 


AIRPLANE OIL 
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THE BREEZE CARTRIDGE ENGINE STARTER 



For unfailing economical starling under all climatic conditions the 
Breeze Cartridge Engine Starter has no equal. A new development 
in starters, it delivers the necessary torque without shock or strain 
to start even the most stubborn engines at sub-zero or elevated 
temperatures. 

Being self lubricated, it requires no attention until major over- 
haul of the engine. 



By elimination of the usual heavy starting batteries, weight sav- 
ing in the starting mechanism of as much as 40% may be effected. 
The electric energy contained in a single flashlight battery cell is 
sufficient to ignite the starter cartridge. 

Light-weight Breeze Starters are available in two general types 
for all internal combustion engines, including Diesels, from 200 to 
2000 horsepower. 

The breech can be mounted anywhere in the airplane cabin, 
engine compartment or cockpit. Cartridges will not deteriorate nor 
emit fumes and are safe to store or carry anywhere. 

Details of Breeze Starters, I ehich are manufactured under Coffman patents, and descrip- 
tions of many other Breeze Products will be gladly furnished in answer to your request. 


BREEZE CORPORATIONS, I NC. 

41 SOUTH SIXTH STREET, NEWARK. N. J. 




As the world's largest builder of all metal commercial 
transports, Douglas presents the new DC-5. Specifically 
designed for profitable short range operations, this twin- 
engine, high wing monoplane carries a crew of three, 16 
passengers and up to 2621 lbs. of mail, baggage and ex- 
press. For short range operations, provisions can be made 
for up to 24 passengers. Cruising speeds range to well 
over 200 m. p. h. 


With retractable tricycle gear, light wing loading and 
exceptional single engine performance, the DC-5 insures 
safe use of small airports and opens up new transportation 
opportunities. Its many advanced safety factors reflect the 
vast service experience of the world fleet of Douglas 
transports now flying the flags of 22 nations. 

DOUGLAS AIRCRAFT CO., INC. 

SANTA MONICA, CALIFORNIA""^- 7 







PHILLIPS SCREWS 

Save Your Wife’s Hose 


Hundreds of manufacturers 
bling with Phillips Recessed Head Screws be- 
cause they cost less to use . . . and have gained 
an extra sales point for their products. 

The precision fit of Phill ips Driver and 
Phillips Screw prevents sheering the metal on 
the edge of the recess — so there’s no danger of 
jagged burrs tearing clothing. Phillips Screws 
set up tighter — there’s increased resistance 
against loosening. Better appearance. A quarter 


turn lines up when necessary. 

People are getting the idea that Phillips 
Screws, appearing on so many better-quality 
products, are evidence of better care in manu- 
facturing — a better value for their dollars. No 
wonder salesmen are being instructed to 
point out that Phillips Recessed Head Screws 
have been used! 
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FRANCE CHOOSES LOCKHEEDS 


for 6004 Mile Equatorial Route! 



LOOK TO LOCKHEED FOR LEADERSHIP 



Picked Up Along 
Editorial Airways 


» THE C.A.A. CAN SLEEP com- 
fortably nights now that the Senate 
has confirmed all the appointments 

that we had expected anything differ- 

never can tell what a bunch of sen- 
ators may do when they sit down and 
put their heads together- There, at 

of the way. 



bership, but does not clear up the 
mystery as to why the final Safety 
Board appointment was so long de- 
layed. 


» FOR AMUSING READING 
there is nothing better than the record 
of hearings on almost any subject 
before almost any Congressional com- 


mittee. So — when a lot of people 
named Elmer begin to dabble about 
with some of the technical aspects of 


» THE ALLEN APPOINTMENT 
to the Number Three spot on the 
Safety Board came as a bit of a 
surprise, but, as with a number of 
other surprising moves that have been 
made in Washington lately, it will 

everyone who reads Aviation knows, 
we have had our own ideas about the 
makeup and the functions of the C.A.A. 
and the Safety Board (you can check 

which ran on p. 19 of the August, 
1938 issue). We know C. B. well 

will mesh in with the work which the 
Safety Board has already done and 

dependent expression, and as a news- 
paper man of long standing, has the 
ability to get at the bottom of obscure 
situations— both of which should be 

undertaking. His appointment rounds 
out the list of the Authority's mem- 


anything can happen. We offer, ior 
example, the following interchange be- 
tween one of the Authority members 

plucked from pages 158 and 159 of the 
hearings before the Committee on Mili- 
tary Affairs of-tlie U.S. Senate on HR 
3791: 

Senator Hii.l: Will you please 
tell us what a helicopter is? 

Mr. Mason: It goes straight up 
and straight down without injury to 
anybody. 

Senator Hill: You mean the 

Mr. Mason : The helicopter. 

Senator Hill: What we know as 
the autogiro? 

Mr. Mason : No, the autogiro relies 
on forward motion to continue its 
support, similar in a sense to an air- 
plane. 

Senator Hill: In other words, 

you would have to go forward while 
you are going up? 





BUILD THAT SOLID FOUNDATION 
FOR your AVIATION CAREER . . . 

in this fine school where character and latent ability are folly developed 


Mb. Mason : Yes sir, in an auto- 
giro. But the helicopter will go 
straight up or stand literally in one 
place. . . . 

Senator Hill: Wc have nothing 
like that at all? 

Mr. Mason : No sir. 

Senator Bridges: How do you 

spell that? 

Mr. Mason : H-e-l-i-c-o-p-t-e-r. 

Senator Clark: Will the Ger- 

mans be putting those helicopters on 
the planes they sold to the French be- 
fore they put them on for themselves? 

Mr. Mason: The helicopter is a 
type by itself. 

Senator Clark : You do not think 
they would sell them to the French 
before they equipped themselves with 
them? 

Mr. Mason: They did not men- 
tion helicopter. 

Senator Hill: Is the mechanism 
much different front an airplane? 

Mr. Mason: It is entirely differ- 
ent .... (e/e. etc.— far into the 
night). 


» THE NAVY WONDERED when 
Captain John Towers. But the situa- 

ment of his appointment to succeed 
Rear Admiral Cook as Chief of the 

The appointment, of course, carries 


» IT'S THE LITTLE THINGS 
that upset plans and change the course 
of human events. In our own case 

did the damage and rendered us more 
or less hors de combat for almost 
three weeks (one of which — we must 
admit— was spent recuperating in Ber- 
muda’s sunshine, a kind of medicine 
that is quite easy to take). Which 
meant that the rest of the staff had 
to do a lot of extra scurrying about 
to cover the events of a busy month. 
Paul Wooton and Blaine Stubblefield 
pinch-hit most ably for us at such 
important Washington events as the 
National Aviation Forum and the 
christening of the Yankee Clipper by 
the First Lady. 



» CHIEF REGRET was to miss a 
chance to By in the Yankee Clipper 
when she was in New York. Dan 

both on the water and in the air, 
and reports that she is everything she 


And Da 


etty good judge. 


» LES NEVILLE TRAVELLED 
(among other places) to Lock Haven 
to take part in the Light Plane Dis- 
tributors Meetings held there under 
Cub auspices. He reported that the 
sleepy town of Lock Haven looked 
almost as though a National Air Race 
had hit it. The hotels were packed 
not only with distributors, but with 
engine and accessory manufacturers, 

sentatives, and others. Large scale 
liiL Lycoming,^ Continental,^ Lenape, 

the days when Lock Haven thrived as 
a lumber town the Fallon Hotel guests 
never before included a very much 
alive black bear cub. Outstanding 

Piper’s humorous account of the com- 
pany’s history and Publisher Thomas 
Beck's fatherly advice to salesmen. 
High spot in the ceremonies was the 
award to Sales Manager St. John of 
a replica of Ferdinand the Bull. 




Comfort Creates Confidence 



ALL your careful forethought, all the long hours of training, 
all your investment in modern equipment come into clear, 
significant focus when the ship lands and taxis down the runway. 

Those brief moments of ground contact are vital confidence- 
builders. To the degree that they are comfortable moments, they 
inspire confidence . . . your most priceless asset. 

Bcndix Airplane Wheels, Brakes and Pneudraulic Shock Struts 
effectively absorb the impact shocks of landing and cushion the 
lesser shocks of taxi-ing and take-off. They are virtually custom- 
designed in scientifically proper relationship to each plane's 
weight and balance. They are precision-built, with long expe- 
rience and vast facilities at hand. They are quality-guarded by 
close metallurgical control and rigid, close-tolerance inspection. 
They are, thus, the finest landing gear equipment available. That 
is why they are so universally used. 



BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND, INDIANA 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 
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plane” of bygone years was never 


» It was a very nice idea to have 
Mrs. Roosevelt christen the new 
"Yankee Clipper" before it is placed 
in the trans-Atlantic service, but we 
do think that Pan American could 
have avoided flying the ship to 
Washington specially for the cere- 
mony. The flying boat had stopped 
at San Diego, Galveston and New 
Orleans on its trip from Seattle to 
Baltimore, and if it had stayed in any 
of those places only a day or two Mrs. 
Roosevelt would certainly have met 
up with it in the course of her regular 
travels around the country. 

» Lincoln Ellsworth, just returned 
from three months of Antarctic ex- 
ploration, announced in Sydney, Aus- 
tralia, his plan for another expedition 
to the same region. He intends to 
fly from the Bay of Whales to the 
South Pole and spend the entire 
winter there with two companions. 
Mr. Ellsworth could realize a very 
handsome profit on this plan if the 
large democracies of the world were 



allowed to select his two companions, 
and could be assured that the persons 
they selected would go along. 


» "JURY LOCKED UP IN AIR- 
PLANE CASE” — if. Y. Times 
headline found by Mr. R. A. S. 

Even though the "all purpose air- 


very much of a success, it seems that 
there might be some possibilities of 
an “all purpose airplane case” now 
that they are being used for Jury- 
Rooms, as well as for chicken houses, 
Austin garages, bath houses, trailer 
bodies and kindling. 

» A news item says that because 
of the spell of bad weather throughout 
the country recently, an airline pas- 
senger trying to fly f from Nashville to 
Knoxville was taken on to Washing- 
ton. Then he was routed through 
Pittsburgh, Columbus and Louisville 
back to Nashville again, as Knoxville 
was still closed in. From there he 
went on by train to his destination 
two hundred miles away, having 
traveled six times the distance he 
originally intended. 

The Intrepid Aviator was in the 
office to register a complaint about the 
cheaper brand of cigars we are now- 
smoking, and in the course of his 
conversation commented on this inci- 
dent. He said that he personally 
would be the first to applaud this 

line but thought we ought to be on 
guard against some wise crack from 
the railroads about the “Grandfather 
Clause” in connection with this par- 
ticular news item. 

» At the National Aviation Forum 
in Washington, Mayor La Guardia 
stated that he will not be satisfied 
with New York’s solution of its air- 
port problem even with the opening 
of the $30,000,000 North Beach Air- 
port. He said he had his eye on 
“another piece of property within 
New York City for an airport to take 


care of traffic that is bound to come 

Mayor La Guardia has been famous 
all through his career for the breaking 
of precedents and now he is running 
true to form with airports actually in 
the city they are to serve. Until we 
learn the location of the “new piece 
of property" however, we shall con- 
tinue to suspect that the ancient and 
honorable aeronautical tradition of 
municipal airport property being 
either swamp land or actually under 
water will still maintain. 

» Will Rogers’ famous comment 
“All 1 know is what I read in the 
papers” can soon be parodied to “All 
I did can be read on the stamps” if 
the memorial stamp issues to that 
patron saint of aviation continue. On 
March 28th Nicaragua commemorated 
Will’s flight to Managua in aid of 
earthquake victims. The Nicaraguan 
1 cent stamp shows his plane flying 
to the airport, the 2 cent stamp shows 



him stepping out of the plane, the 3 
cent stamp pictures him at the Pan- 
American office, the 4 cent stamp 
portrays his reception by the U. S. 
Marines and the 5 cent stamp his 
ship flying over the ruined city, — 
which is our idea of not doing things 

» Will Rogers certainly was the 
most enthusiastic of air travelers and 
his writings on that subject, as well 
as his example, helped the struggling 
air lines more than can be readily 
appreciated. We saw him often, on 
stage and off, but our best recollection 
of him was at Roosevelt Field. Some- 
one, we think it was Clarence Cham- 
berlin, took him for a ride in a Bel- 
lanca monoplane. As the ship taxied 
up to the line in front of the large 
crowd that had collected, Will stuck 
his head out of the side window and 
called to Casey Jones, “I was flying 
her, Casey! I was flying her, — all 
except them foot jiggers.” 

» A RECENT NEWS DISPATCH 5tated 
that Robert Wadlow, the famous giant 
of Alton, 111., had grown to a height 
of 8 feet 8V inches on his twenty-first 
birthday. We are wondering if it 
wouldn't be wise for Mr. Wadlow to 
begin wearing a red light on his hat. 
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The Navy too has an ambitious expansion program: New 
planes for several more carriers. Many more big patrol 
bombers. Over a dozen new bases. Above a new scout 
observation plane built in the Naval Aircraft Factory 
shows its rough water prowess. 



The Army shows Congress whal it would buy 


Measures lor Defense 

Our "Air Defense Program" is no simple thing covered by one or two simple 
pieces of legislation. Important bits of it are scattered through half a dozen 
pending Congressional measures. Here is how it has shaped up to date. 


By 

Daniel Sayre and Blaine Stubblefield 

Associate Editor. Aviation Washington Bureau, Aviation 


O n Jan. 12th President Roose- 
velt wrote to Congress : 
“Careful examination of the most 
imperative present (defense) needs 
leads me to recommend the appropria- 
tion at this session of the Congress, 
with as great speed as possible, of ap- 
proximately $525,000,000. of which 
sum approximately $210,000,000 would 
be actually spent from the Treasury 
before the end of the fiscal year end- 
ing June 30, 1940. 

“The survey indicates that of this 
sum approximately $450,000,000 should 
be allocated for new needs of the Army. 
$65,000,000 for new needs of the Navy, 
and $10,000,000 for training of civilian 


"It is proposed that $300,000,000 be 
appropriated for the purchase of 
several types of airplanes for the 
Army. This should provide a mini- 
mum increase of 3,000 planes, but it 
is hoped that orders placed on such a 
large scale will materially reduce the 
unit cost and actually provide many 
more planes . . . 

“I suggest that $50,000,000 of the 
$300,000,000 for airplanes be made 
immediately available in order to cor- 
rect the present tag in aircraft pro- 
duction due to idle plants. 

"I suggest an appropriation of 
$110,000,000 to provide ‘critical items' 
of equipment such as anti-aircraft 
artillery, semi-automatic rifles, anti- 
tank guns, tanks, light and heavy 


artillery, ammunition and gas masks. 

“I suggest approximately $32,000,- 
000 for 'educational orders’ for the 

"The estimated appropriation of 
$65,000,000 for the Navy should be 
divided into (a) $44,000,000 for the 
creation or strengthening of Navy 
bases in both oceans in general agree- 
ment with the report of the Special 
Board which has already been sub- 
mitted to the Congress, (b) about 
$21,000,000 for additional Navy air- 
planes and air material tests. 

“Finally, national defense calls for 
the annual training of additional air 
pilots. This training should be pri- 
marily directed to the essential quali- 
fications for civilian flying. In co- 
operation with educational institutions, 
it is believed that the expenditure of 
$10,000,000 a year will give primary 
training to approximately 20,000 citi- 

“Devoid of all hysteria, this pro- 
gram is but the minimum of requirc- 

YVithin the limitations of its rules, 
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GROOMING 

Canada’s Aircraft Industry 


Trial orders on the books, with prospects oi sub- 
stantial quantities to come, are lilting Canadian 
aviation Irom the doldrums. 


T he Canadian aircraft industry 
is being groomed to become once 
again an important source of supply 
for Great Britain in case of a Eu- 
ropean war. Once before the mother 
country relied on Canada to supply 
the wings of war. During the World 
War hurriedly assembled airplane 
manufacturing plants at Toronto pro- 
duced 2,900 two place fighters for 
European war zones. This summer 
practically every one of the 10 Cana- 
dian airplane manufacturing companies 
will be starting production of entire 
or parts of military airplanes for the 
British Air Ministry and the Royal 
Canadian Air Force. 

In the summer of 1938 a British 
Air Mission toured Canada and con- 
ferred with aircraft manufacturers, 
financiers and the Canadian govern- 
ment. As a result initial orders have 
been placed with individual companies 
and with a specially formed syndicate 
for the production of fighting air- 
planes to ascertain how speedily the 
Canadian aircraft industry can build 
military machines. If production this 
year and next comes up to expecta- 
tions, orders for more advanced air- 
planes arc expected. 

This spring two new 100,000 sq.ft, 
aircraft assembly plants were started 


By 

James Montagnes 


at Toronto and at Montreal. Each is 
about the same as the recently com- 
pleted plant of the National Steel Car 
Corporation at Toronto's Malton air- 
port, covering 60,000 sq.ft, in the main 
building and 4,800 sq.ft, in the adjoin- 
ing dope plant and power house. 
These two new assembly plants are 
being built for occupancy this autumn 
by Canadian Associated Aircraft Ltd., 
.Montreal, a central assembly company- 
formed by leading Canadian bankers 
and six aircraft manufacturers to han- 
dle the orders of the British Air Min- 
istry. Colonel Lewis C. Ord, Toronto 
born engineer, has been brought from 
England to be general manager of the 
Canadian Associated Aircraft Ltd. He 
is credited with the introduction of 
mass production development in the 
British aircraft industry, has been 
many years in England as a railroad 
car builder and railway executive. 

Initial order for the central organ- 
ization is an undisclosed number of 
Handley Page Hampden bombers. 


Because it is against British Air Min- 
istry regulations to talk about the 
exact number oi planes ordered or 
their value, officials of the central 
organization would not reveal the size 
of the order. Unofficial estimates place 
it at 100 bombers, at a total cost in- 
cluding plant equipment and organ- 
ization cost of more than $10,000,000. 
Eighty men will be required at each 
•if the Montreal and Toronto central 
assembly plants to put the machines 
together, according to an official esti- 
mate. The six factories which will 
build parts will employ about 2,200 

The central assembly set-up allows 
(1) for parts to be produced for the 
Toronto assembly plant at Malton air- 
port by the Ottawa Car Manufactur- 
ing Co. Ltd., Ottawa: Fleet Aircraft 
oi Canada Ltd., Fort Erie, Ont.; and 
by National Steel Car Corporation, 
Toronto: (2) parts for the Montreal 
assembly plant at St. Hubert airport 
by Fairchild Aircraft Ltd., Longueuil, 
Que. : Canadian Car & Foundry Co., 
Lt„ Montreal : Canadian Vickers Ltd., 
Montreal: (.1) airplane engines and 
armaments to come from England sup- 
plied by the British Air Ministry for 
installation in Canada: (4) the com- 
pleted tested bombers to be flown 
across the Atlantic by easy stages dur- 
ing the late summer of 1940, though 
this question has not yet been defi- 
nitely decided. 

Financially the central assembly set- 
up is a private corporation, reportedly 
(Turn In par , tz S3) 





Around the Compass 
With THE DAWN PATROL 

A million miles of student cross-country flying 


By Jess D. Green 

Director Spartan School of Aeronautic < 
"Home of the Dawn Patrol’’ 

T en airplanes are lined up on a 
concrete apron, engines warming 
up with a muffled roar. Thirty young 
men and women in flying suits, hel- 
mets and goggles, maps in their hands, 
are grouped around the flight leader 
for last-minute instructions. Then 
they dash to their places in the planes. 
Three biplanes pull out of line, man- 
euver into position in a vee forma- 
tion and take off. Behind them comes 


another vee formation of biplanes, 
and behind that a formation of two 
biplanes headed by a low-wing mono- 
plane. Then the tenth plane, a four 
place cabin monoplane in which a 
radio operator is calling the local air- 
ways radio station and giving the PX 
information on the flight, takes off and 
follows the group like a mother hen 
herding her chicks. 

It’s another cross-country flight of 
the Dawn Patrol, students from the 
Spartan School of Aeronautics, Tulsa. 
Oklahoma. Perhaps they are headed 
for Fort Worth to take part in the 
Aviation Day activities of the Fron- 
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tier Fiesta. Perhaps they are to 
land at Neosho, Missouri, as guests 
of the city during the annual Harvest 
Festival, where they will give exhibi- 
tions of aerobatics and formation 
maneuvers. Or their destination may 
be Paris, Texas, where the Dawn Pa- 
trol is welcomed each year on Armis- 
tice Day for the local program. Or 
they may be on their way to join 
the Oklahoma State Air Tour, visit- 
ing even- important airport in the 
state over a four-day period. San 
Antonio, Chicago, St. Louis, Gaines- 
ville, Dallas, Randolph Field, Cleve- 
land, Texarkana, Wichita, and a score 


of other cities in Oklahoma, Texas, 
Arkansas. Missouri, Kansas and other 
states, all have welcomed the wings 
of the Dawn Patrol as the students 
of Spartan School of Aeronautics have 
piled up more than a million miles of 
cross-country flying during the past 
three years alone. 

At their destination the planes will 
land in formation, line up in a row. 


and be staked down carefully, engines 
and cockpits covered by the student 
pilots and mechanics. Official hosts 
will carry the party off to town where 
they will be entertained at lunch or 
dinner, at a dance or carnival. Per- 
haps the occasion calls for the Dawn 
Patrol to perform formation maneu- 
vers during an airport dedication, 
perhaps they take part in amateur 


races and contests at a local air meet, 
perhaps they drop flowers during a 
memorial program, or participate in a 
serious industry conference, but in 
any case they arc playing a vital 
part in the current aviation picture 
and they enter into the activity with 
enthusiasm. 

The Dawn Patrol is actually older 
than its name. In 1928, during the 
early days of the Spartan school, three 
enthusiastic advance flight students, 
proud of their aerial skill and 
achievements, decided to call them- 
selves “The Three Blind Mice.” They 
painted appropriate insignia on their 
training planes and were the first of 
the Spartan students to practise for- 
mation flying and other maneuvers 
together. Naturally competition soon 
developed among their classmates and 
rival trios appeared, called variously, 
“Three Aces", “Three Diamonds", 
“The Shamrocks”, Three Kiwis”, etc. 
These groups made the first cross- 
country student flights from the Spar- 
tan school, attracting considerable at- 
tention with their names and insignia. 

When the Army's new training 
center at Randolph Field, Texas, was 
dedicated we grouped all these teams 
together in a fifteen-plane formation 
which flew over the field in a large 
“A” formation. We called this 
group, the only commercial school rep- 
resented on that occasion, the “Spartan 
Legion”. A rather elaborate motion 
picture in color was made in 1929 
describing the activities of the “Spar- 
tan Legion” and of every phase of 
flight training at the Spartan school. 
About this time a film was produced 
in Hollywood called “The Dawn 
Patrol” and this name was imme- 
diately adopted at Spartan as more 
appropriate than the “Legion”, es- 
pecially as it has always been the cus- 
tom of Spartan students to make their 
training flights at dawn. Since that 
time the students at Spartan have 
been “The Spartan Dawn Patrol" and 
(Turn to page SO) 
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Stacks and Rings 

The design and installation of exhaust manifolds and their accessories 

Part I— Collector Rings 


By George F. Titterton 








MARTIN 162 


18 ton Navy Boat Completed Following Preliminary 
Tests on Quarter-Scale Flying Model. 


It costs a lot oi 
money to make changes in the design 
and construction of large aircraft after 
they are built and, while the changes 
are being made overhead marches on. 
With this in mind the farsighted engi- 
neers of the Glenn L. Martin Company 
decided to build a quarter-scale flying 
model of the XPBM-1 before they built 
the ship full size. The small-scale ship 


was built and tested in 1937 and the 
engineering staff learned a lot about 
its performance and other character- 
istics before the factory started to work 
on the ship. Now the 18 ton patrol 
bomber has been built and is being 


tested at Baltimore before delivery to 

The new Martin flying boat is a 
twin-motored gull winged monoplane 
having a wing span of 118 ft. and an 
overall length of 78 ft., powered with 
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double-bank engines of high horse- 

The distinctive feature of the ship's 
outward appearance is the “gull-shape" 
of its wings, which curve upward from 
the hull in graceful lines. The wing 
design was developed to secure maxi- 
mum propeller clearance above water 
during taxiing, taking off and landing, 
the engines being carried higher above 
water-line by its means than is prac- 
tical with flat-wing models. 

The ship, designated the XPBM-I 
by the Navy and Model 162 by the 
manufacturers is known to provide for 
a crew of seven, with at least three 
assigned to spherical gun-turrets, one 
in the bow and two amidships on 
cither side of the hull. 

Other identifiable details include re- 


tractable floats under the wings and a 
hull sufficiently broad in the beam to 
afford generous working areas and 
passage space between compartments 
and complete living quarters for the 
crew. No disclosures have been made 
as to speed, flying range, or armament 

Immediately following first tests un- 
der full load of the new flying ship. 
President Martin made the following 
statement: 

“It was not only gratifying, but 
quite important to the executives of 
this company that during the rigid 
water-stability-tests and maneuverabil- 
ity tests on water, as well on takeoff 
and landing, the new boat exhibited the 
identical characteristics recorded dur- 
ing the series of tests previously con- 


ducted by the one-quarter scale man- 
carrying flying model. 

“We believe that in flying a man- 
carrying model, in addition to build- 
ing the usual wind tunnel models and 
towing basin models for this project, 
this company once more pioneered and 
made an important contribution to the 
engineering and development methods 
used in the design and construction of 
important large airplane projects. 

“Obviously the construction and test- 
ing of small scale flying models is an 
expensive undertaking. However, with 
today’s records available for study, we 
realize that we need never have any 
hesitation in placing complete reliance 
in the performance statistics and char- 
acteristics demonstrated by a small 
scale prototype. Tests of the 162 have 
furnished a complete confirmation of 
the earlier tests of the flying model." 

Experts present during the trials of 
the patrol bomber admired the marked 
advance in hull lines, as well as the 
highly satisfactory aerodynamic char- 
acteristics. At no time did the boat 
exhibit even the slightest tendency 
towards porpoise. The plane was 
landed “down” a twenty-one mile an 
hour wind without the slightest por- 
poise or defect in landing character- 





The XPBM-I at rest between flight and water operation tests 
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Developing the 

ERCO Airplane 

By Fred E. Weick 

Chief Engineer 

Engineering and Research Carp. 


group of engineers employed at 
the laboratories of the N.A.C.A. 
undertook a private study to explore 
the possibilities of developing the air- 
plane to be more suitable for general 
private use. The study included many 
computations, tests on hying models, 
and the construction, testing, and 
modification of the W-l experimental 
airplane. The results of this work 
were published in two previous articles 
in the July, 1934, and January, 1936, 
issues of Aviation. 

During the past two years a two- 
place airplane, intended for the pri- 
vate commercial market, has been con- 
structed by the Engineering & Re- 
search Corporation, due to the interest 
of its president, Henry A. Berliner, 
in the flight characteristics that re- 
sulted from the W-l airplane develop- 
ment. The present Engineering & Re- 
search Corporation or Erco plane in- 
corporates many of the features found 
in the previous study, and the present 
article will bring the account up to 

The main features in the W-l and 
the modified W-1A that were intended 
to be more attractive to the private 
user were first, that the airplane was 
to be much easier to handle and to 
learn to fly, and second, that it was to 
be safer in that it should be free from 
treacherous characteristics such as loss 
of control due to stalling, inadvertent 
spinning, ground looping, and nosing 
over. Attention was also given to 
greatly improving the field of view, 
especially in landing and taxiing. 

The endeavor to obtain an airplane 
having these characteristics resulted 
in the development in the W-l and 
W-l A of the following unconventional 
features : 

A. The tricycle landing-gear with 
castering nose-wheel, steerable if 

B. Suitable longitudinal and lateral 
stability with definitely limited 
upward elevator travel to pre- 
vent loss of control due to stall- 
ing and spinning. 

C. A glide-control flap. 

D. Two -control operation using 
pitching and rolling controls. 


Our conclusions following the vari- 
ous tests and trials, as stated in an 
S.A.E. paper, given in 1936, arc re- 



We now feel that our conclusions 
regarding the tricycle gear have sub- 
stantiated by its immediate subsequent 
use on the Hammond and Waterman 
airplanes and by its recent more or 
less general acceptance as a promising 
type. Two-control operation has also 
subsequently been used successfully in 
the Hammond and Waterman air- 
planes and in the Gwinn Aircar. 

The W-l and W-1A were purely 


experimental types designed to be 
especially suited to the problem of 
developing the characteristics desired. 
The high wing pusher arrangement 
was used, with the tail supported on 
two booms, and the planes were in no 
sense sleek looking or beautiful to the 
eye of the average beholder. The 
problem with the present Erco air- 
plane was to produce a salable, low- 
powered airplane of good perform- 
ance and attractive appearance that 
also incorporated the ease of handling 
and safety that had been developed in 
the previous experimental planes. 

It is easier to obtain the latter char- 
acteristics in a pusher design, but in 
order to get low drag and good per- 
formance it seems necessary to locate 
a pusher propeller some distance from 
the engine, e.g., with the engine in- 
side the fuselage and two propellers 
back of the wing, one on either side. 
This arrangement entails the solution 
of two rather difficult engineering 
problems, one being a satisfactory 
transmission between the engine and 
the propellers, and the other being the 
satisfactory cooling of an enclosed 
engine without aid from the slip- 
stream. The tractor arrangement is 
free from both of these difficulties and 
is more conventional in appearance, 
and so it was decided to attempt to 
obtain all of the desired characteristics 
in a tractor. The work was started a 

mental model was designed and built 
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during the first few months; and dur- 
ing the past year and a half it has 
been subjected to a rather rigorous 
program of alternate testing and modi- 
fication. The present appearance of 
the experimental prototype Erco plane 
is shown in the accompanying photo- 
graphs. 

Tricycle Landing Gear 

The tricycle gear used is essentially 
the same as that of the W-l. The wheel 
base is somewhat smaller because the 
forward position of the nosewhecl is 
limited by the tractor propeller, but 
we believe it to be ample for practical 
purposes. This belief is substantiated 
by one actual experience that occurred 
during the first flight trials. The front 
oleo strut was not yet functioning 
properly, in that it could compress 
only a small part of its total travel, 
and an extremely hard nose-down 
landing caused the front fork and oleo 
to bend back flat under the nose of the 
ship. The plane just slid to a stop on 
its nose and the two rear wheels with 
no apparent tendency to nose over, and 
nothing else was damaged. 

The nosewheel is made to caster by 
sloping the fork forward and down- 
ward as in the W-l. It is also con- 


nected to the control wheel in the 
cockpit so that it is steerable. Several 
statements have appeared lately to the 
effect that it is preferable not to steer 
the nosewheel of a tricycle gear, but 
to allow it to caster freely and use 
differential braking to steer with, but 
I suspect that this thought has grown 
out of the difficulty of steering the 
nosewheel on large airplanes. In the 
case of the small plane the nosewheel 
is easy to turn and I decidedly prefer 
steering by means of it because it 
makes ground maneuvering very defi- 
nite and very simple. In this matter 
there are several precedents support- 
ing my stand; for automobiles, veloci- 
pedes, and even tricycles could have 
been steered by independently oper- 
ated brakes if desired, but actually all 
of these vehicles are steered by turn- 
ing the front wheels. 

All in all, the tricycle gear on the 
Erco tractor has worked out very 
satisfactorily. Oleo shock absorbers 
are used that give the wheels one foot 
of vertical travel, and the airplane has 
made many exceedingly hard landings 
without damage. It has been landed at 
speeds all the way from the minimum 
to over 80 M.P.H. without showing 
any tendency to bounce off or leave 
the ground after the initial contact. 
That a delicate landing technique is 
not required has been shown by the 
fact that many landings have been 
made with all controls freed and the 
pilot's hands held up over his head 
after the approach had been sub- 
stantially completed. 

The photographs of the experi- 
mental model show its rear landing 
gear structure unfaired, but a stream- 
lined fairing covering the supporting 
post and the telescoping oleo tube be- 
hind it are being provided on the pro- 
duction model. The front oleo fairing, 
which projects backward and upward 


when the airplane is on the ground, 
fits vertically at the rear of the oleo 
tube when the wheel drops down in 
flight. 

The gear has operated satisfactorily 
under extremely muddy field condi- 
tions. Even in mud so soft that the 
low-pressure tired wheels sank down 
past the brake drums, a start from 
standstill could be made from any part 
of the field. Take-offs have been made 
from very soft and muddy fields al- 
though, of course, the ground runs 
were longer than usual. Landing, 
taking off, and taxiing under these 
conditions have been carried on satis- 
factorily with apparent freedom from 
any danger such as nosing over. A 
few days ago one of our company 
pilots, Robert Sanders, made a take- 
off in an extremely soft and muddy 
field with practically a full load. The 
take-off speed was noticeably retarded 
several times by shallow ponds of 
water, but the take-off was made in 
about double the usual length of run. 
The local C.A.A. Inspector stated at 
the time that the ground conditions 
were unsafe for conventional light air- 
planes, and no other airplanes were 
flying from the field on that day. 

Under ordinary conditions the take- 
off run seems to be about the same as 
that of other planes of the same wing 
and power loadings. With zero wind 
or very slight cross winds, take-off 
ground runs have been measured vary- 
ing from 270 ft. to about 600 ft., de- 
pending on the field conditions and the 
load. Under ordinary wind conditions 
the take-offs are, of course, sub- 
stantially shorter. 

Freedom from Stalling 
and Spinning 

Briefly stated, the way to avoid stall- 
ing difficulties is to avoid stalling the 
wings, or at least their outer or tip 
portions. This can be done in the 
present conventional manner by rely- 
(Tnrn to page 36) 
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( Continued from page 33) 
ing on the pilot not to stall; but the 
doubtful success of the method is in- 
dicated by the accident records of the 
C.A.A., which show that of the fatal 
accidents that occurred in private fly- 
ing during the past few years, more 
than two-thirds involved stalling or 
spinning. The stalling difficulty can 
also be avoided in a different manner 
by designing and building the airplane 
in such a way that it will not balance 
in steady flight at a high enough angle 
of attack so that the wings, or at least 
their outer portions, are stalled. In the 
W-l this was accomplished by provid- 
ing a longitudinally stable airplane 
and limiting the upward travel of the 
elevator surface. In the W-1A it was 
aided in addition by the slots of the 
slot-lip ailerons, which gave satis- 
factory control and stability but too 
great a drag to be used where per- 
formance is important. 

In the present Erco design the use 
of the limited upward elevator travel 
is continued, and in addition the exact 
manner in which the wings approach 
the stalled condition has been carefully 
treated. A straight wing is used, the 
stalling of which naturally starts at 
the middle of the span. With the low 
wing monoplane arrangement used, 
the stalling or breaking away of the 
air flow is sure to start at the junc- 
ture with the fuselage if no fillet is 
used, and the air speed and angle of 
attack at which the breaking away of 
the flow starts can be controlled by 
proper filleting. 

A series of different fillets was tried 
in flight tests that extended over a 
couple of months, the upper surfaces 
of the wing being covered with wool 
tufts to show the nature of the air- 
flow. With the fillet finally selected, 
the flow starts burbling at the rear of 
the fillet when the speed of the air- 
plane is reduced to a point a few miles 
per hour above the minimum speed, and 
the stalled portion gradually spreads 
as the speed is reduced until it in- 
cludes the portion of the wing shown 
shaded on the accompanying figure. 
The outer portion of the wing does not 
stall even when the usual amount of 
maximum upward elevator is used, so 
that the stability and control are satis- 
factory in a glide with the control 
wheel full back even when the elevator 
travel is not limited below the con- 
ventional amount. Three factors con- 
tribute to the attainment of this con- 
dition. One is that the portion of the 
wing shown on the diagram stalls so 
definitely that the spamvise lift dis- 
tribution is broken down in the center, 
and the outer panels act somewhat 
after the manner of two separate low 


aspect ratio airfoils, and can go up to 
a higher angle of attack before stall- 
ing. Another factor is that the pitch- 
ing moment of the main wing changes 
as the center portion stalls in such a 
manner as to tend to decrease the 
angle of attack. Third, the loss of lift 
in the center of the wing reduces the 
downwash on the tail, thus reducing 
the effectiveness of the elevator in 
forcing the tail down and increasing 
the angle of attack. With all three of 
these factors at work, the usual 
amount of elevator control is insuf- 
ficient to cause the outer portions of 
the wing, which in this case comprise 
most of it, to stall. Lateral stability 
and control are therefore maintained 
throughout the entire range of speed 
and angle of attack in gliding flight. 

The burbled flow over the center 
section serves another useful purpose 
in that as the speeding glide is re- 
duced to about five miles per hour 
above the minimum, a mild form of 
buffeting occurs which increases 
somewhat as the speed is further re- 
duced. This automatically warns the 
pilot that he has little reserve speed 
or kinetic energy left for such pur- 
poses as overcoming the effect of gusts 
or flaring off of the flight path for 
landing. 

The problem of avoiding stalling 
with power on entails additional dif- 
ficulties in the case of a tractor air- 
plane. In the W-l pusher it was easy 
to place the thrust line of the propeller 
so as to give balance at the same 
speed, either in a glide with the 
throttle closed or in flight at any 
throttle setting, and so the same 
limited elevator position prevented 
stalling throughout the entire power 
range. With a conventional tractor 
arrangement, however, the slipstream 
passes over the center of the wing, in- 
creasing the downwash by a large 
amount. This added downwash in- 
creases the downward load on the tail 
and thus increases the angle of attack 
at which the airplane trims by a large 
amount of the order of 10° or more. 
On this account if the up travel of the 
elevator of a conventional tractor air- 
plane is limited to the point where the 
airplane cannot be maintained in 
stalled flight with power full on, the 
plane will not fly at all with power off 
except in a very steep dive. Yet it is 
important to avoid stalling dangers 
with power on as well as in gliding 
flight, for a large proportion of all 
accidents involving stalls occur with 
power on. For example, of the acci- 
dents to light planes in 1937 attributed 
to stalling or spinning, only 10 per 
cent of the cases followed engine 


In order to obtain a satisfactory 
condition in this respect, the Erco 
tractor was arranged to have the pro- 
peller thrust give as large a nosing 
down moment as possible. The low 
wing arrangement and an inverted 
inline type engine help in this matter. 
With this arrangement the airplane 
trims at approximately the same speed 
for any constant elevator position at 
any throttle setting within the range 
of speeds ordinarily used in flight. 
Being a tractor, however, the propel- 
ler slipstream prevents the carefully 
worked out breaking-away of the flow 
at the center of the wing as the speed 
is decreased. In fact, the lift over the 
center portion, and therefore the down- 
wash on the tail, is increased with 
power on and the airplane will fly at 
a lower speed than with power off. At 
the lowest speeds a single position of 
the elevator therefore gives a different 
airplane speed for each different 
throttle setting. The conventional 
amount of elevator control was suf- 
ficient to stall the wing with power on 
and for this reason a limitation to the 
up travel of the elevator was neces- 
sary. Flight tests showed that when 
the elevator up travel was restricted 
to a point at which the plane could 
not be maintained in stalled flight with 
power full on, it still had sufficient 
elevator control for all necessary flight 
maneuvers including taking off and 
landing. 

One interesting and, I believe, im- 
portant feature of the ship is that, 
when the control wheel is held full 
back and the power is full on, the ship 
does not sink in the usual stall, but 
will fly along in a slow unstalled climb 
with the nose up at an uncomfortably 
steep attitude. Of course, if the air- 
plane has a reserve of speed to start 
with and the control wheel is sud- 
denly pulled full back and held, the 
plane will whip up into a momentary 
stall, but it will not balance in the 
stalled state and so will immediately 
whip back out of it and into the un- 
stalled range before there has been 
time for the wing to drop. This occurs 
whether power is used or not and even 
in a power-off whip-stall, the nose 
does not fall appreciably below the 
horizontal unless the stall is started 
from a very high speed. 

Observations of the results of a 
large number of crashes lead to the 
conclusion that in the most serious 
ones the nose of the airplane has in 
practically every case come in contact 
with the ground at a rather steep 
downward angle. The airplane in- 
herently moves rapidly in the direction 
toward which the nose points, but it 
(Turn to page 3ft) 
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( Continued from page 36) 
cannot move at high speed in a direc- 
tion perpendicular to the wing surface. 
In our airplane we have tried to pro- 
vide a combination of control and 
stability such that the plane is in no 
circumstances likely inadvertently to 
approach the ground with the nose 

The limited elevator control not only 
insures stable and controllable Bight 
conditions throughout the low speed 
flight range, but it prevents spinning 
as well. In addition to this precaution 
against spinning, we have designed 
the airplane in such a manner that it 
will not balance or trim in a spin. Be- 
sides the company pilots, Robert 
Sanders and Charlie Snyder, expert 
test and stunt pilots, including Melvin 
N. Gough of the N.A.C.A. staff, and 
V. W. Burnett, have attempted to 
force it to spin by means of all kinds 
of maneuvers, both power on and 
power off, some even in the inverted 
condition, but it has never shown any 
signs of entering a spin. And certain 
of these trials were made under 
extreme conditions with the full un- 
restricted elevator travel and with 20 
lbs. of lead in the tail of the ship to 
make certain that it could be stalled. 

Glide Approach to Landing 

The gliding characteristics of our 
present ship are not quite so extreme 
as those of the W-l, but the glide is 
somewhat steeper than that of most 
conventional airplanes. In this ship 
we have relatively low power at the 
present time and cannot hope to get 
out of as small fields as the W-l could. 
We are therefore not providing it with 
a flap, but arc making it with the 
fewest possible number of controls to 
operate and the smallest number of 
things that the pilot must remember 

We find that we can get into a very 
small field by clearing the obstacles 
at minimum speed or close to it, and 
then nosing down and flying onto the 
ground at somewhat higher speed. 
With the tricycle gear and the ability 
to use the brakes, a short landing can 
be made in this manner. 

Elimination oi Rudder Control 
Pedals 

In the flight trials of the W-1A it 
was found that two-control operation 
including taking-off and landing under 
all sorts of conditions could be carried 
out very well with the elevator and 
the slot-lip ailerons only, but the con- 
trol with the elevators and rudders 
only was relatively unsatisfactory. In 
both cases successful handling in 
cross-wind landings depended on the 


ability of the tricycle gear in taxiing 
and running along the ground. 

A theoretical analysis by R. T. 
Jones of the N.A.C.A. staff indicates 
that a turning control giving pure roll- 

is close to the optimum for two-con- 
trol operation, although a small and 
varying amount of yawing moment is 
required to produce perfect entries 
into and recoveries from turns with 
no trace of skidding or slipping. 
Ordinarily conventional ailerons can 
be used reasonably well, but the effect 
of their inherent adverse yawing 
moments must be overcome by the 
natural weathercock stability of the 
airplane, and a rather large amount 
of slipping and skidding in turns is 
likely to result. The use of conven- 
tional ailerons alone as the turning 
control in a two-control system has the 
disadvantage also that their effective- 
ness is likely to be lost as the stall is 
approached. The slot-lip aileron used 
on the W-1A had no yawing moments 
of any importance and they gave satis- 
factory control but as mentioned pre- 
viously, their drag was excessive. 

The present Erco plane is con- 
structed in such a manner that the 
pilot can take his choice as to whether 
he flies it with two controls or with 
the conventional three controls. The 
system can be changed from the con- 
ventional three to the two-control ar- 
rangement in a few minutes, by adding 
a link connecting the ailerons and 
rudders together and removing the 
rudder pedals. Turning the control 
wheel then moves the ailerons, rud- 
ders, and nosewhee! simultaneously, 
and turns the airplane whether it is 
flying in the air or rolling on the 
ground. 

At first we had the nosewhccl 
steered by the rudder pedals when the 
conventional three-control system was 

rienced pilots when taxiing would try 
to turn the airplane by turning the 
control wheel as in an automobile, 
even though it moved only the aile- 
rons, and those in the opposite direc- 
tion from that which they were trained 
to use to aid in making a turn on the 
ground. We are therefore providing 
for the nosewheel to be turned by the 
control wheel whether the two or the 
three-control arrangement is in use. 

By linking the rudders to the aile- 
rons in the two-control arrangement, 
the optimum relation between rolling 
and yawing moments can be obtained 
for one flight condition. In our case we 
have chosen for this relation the low 
speed condition because it is the most 
difficult condition in which to obtain 
satisfactory control. At high speeds 


our system therefore provides slightly 
larger yawing moments than would be 
ideal, but this can be noticed in flight 
only if an extremely sharp turn is 
made suddenly at high speed. Such a 
turn is made but rarely, and a bit of 
slipping and skidding accompanying it 
is of no great importance. A number 
of skilled pilots have flown the plane 
with both the two-control and the 
three-control systems, and it is an in- 
teresting observation that the slipping 
and skidding during the flights, as 
indicated by the ball in the bank indi- 
cator, has been noticeably less with 
the two-control than with the con- 
ventional three-control arrangement in 
use, unless the pilot paid special atten- 
tion to flying carefully with the three 
controls. 

One able test pilot, experienced in 
flying and testing all types and sir.es 
of airplanes, flew the plane alternately 
with two, three, two, and three con- 
trols on an extremely gusty day, and 
he was considerably surprised to find 
that he noticed less bumpiness with 
the two than with the conventional 
three control arrangement. It seems 
that with only two controls he realized 
that he had incomplete control over 
the attitude of the plane and so he did 
not try so hard to overcome the effects 
of the gustiness. When he let the 
stability do the work for him he ap- 
parently had a smoother ride. 

This brings up a change in point of 
view that it seems an experienced 
pilot of conventional airplanes must 
pass through before he can be satis- 
fied with two-control operation. He 
has been accustomed to controlling the 
attitude of his airplane about all three 
axes as well as the flight path and the 
speed. With two-control operation he 
must be willing to sacrifice his con- 

bility of the airplane to prevent slip- 
ping and skidding in flight, and upon 
the stability of the landing gear to 
handle the drift in a cross-wind land- 
ing. Not until he feels fully confident 
that the airplane itself will take care 
of these items satisfactorily and with- 
out strain can he be expected to fly a 
two-control airplane with a feeling of 
comport and pleasure. 

An interesting set of trials that 
brought out one of the advantages of 
two-control operation was recently 
made by Sanders. On a day with a 
high wind he made a scries of take- 
offs from the College Park flying field, 
each time simulating sudden engine 
failure and a forced landing by clos- 
ing tile throttle at a definite point and 
then making a landing back in the 
field. During the trials he cut off his 
(Turn lo page 76) 
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greater developments 


That constant eagerness to accomplish ever greater things 
accounts for much of aviation's swift, brilliant progress. 
The same spirit has brought Pioneer Instruments forward 
to their present position of trust. And it will send Pioneer 
ahead to even greater accomplishments in Flight Security. 
PIONEER INSTRUMENT COMPANY, INC. 

(Subsidiary of HonJlx Aviation Corporation) 
BENDIX, NEW JERSEY 
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Dialing the Air Waves with Don Fink 



Bendix System 

New Brochure Gives Details of 
U-h-f Development 

A complete description of the new 
Bendix instrument landing system, 
which has been under development, 
with United Airlines cooperating, for 
many months, is contained in a bulle- 
tin recently issued by the Bendix 
Radio Corporation. The present re- 
view can indicate only a few of the 
highlights of the new system. Inter- 
ested readers are urged to write for 
further particulars directly to the 
company. 

According to the manufacturer, the 
system will make possible landing of 
heavy or light aircraft, from a dis- 
tance 5 miles from the airport, at an 
elevation of 1,500 feet, to a runway 
not more than 300 feet wide. The 
landing path is free from irregularities 
sometimes noticed in systems using 
long wavelengths. In the Bendix sys- 
tem, however, the basic carrier fre- 
quency is very high, 93.9 Me in fact, 
and no discontinuities occur. 

The transmitter may be mounted 
permanently at the end of the runway 
to be served, or it may also be mounted 
in a truck, which permits moving the 
equipment to the end of the runway 
which must be used, depending on 
wind conditions and other controlling 
factors. The transmitter itself has 300 
watt output, obtained from a 3912.5- 
kc oscillator followed by a quadruples 
a doubler, a triplet, and a non-multi- 
plying final amplifier, all of which use 
triodc tubes. 

The transmitter feeds two antenna 
arrays both of which perform dual 
functions : radiation of the desired field 
strength pattern and keying for identi- 
fication of the two sides of the glide 
path. The two arrays, as shown in the 
figure, arc substantially the same. 
Each consists of a horizontally-polar- 
ized group of five elements. The ele- 
ment nearest the feed-line acts as the 
radiator proper, while the four ele- 
ments extending in front (toward the 


glide path) act as reflectors (strictly 
speaking they arc directors) to pro- 
vide the required strength and distri- 
bution of field. The gain of the arrays 
is about 13-to-l. The first of the four 
reflector-directors is keyed by mechan- 
ical relay. The keying interrupts the 
action of this reflector and effectively 
varies the signal strength along each 
side of the glide path. When the 
keying contact is open, minimum 
forward radiation is obtained, whereas 
when the reflector is closed, the max- 
imum radiation is obtained. The 
arrays are arranged at an angle of 
30 degrees, which gives adequate over- 
lap between 


the glide path, indicating whether 
above or below, or to the left or right. 
Automatic volume control is used 
only on the left-right ‘'localizer” con- 
trol, since this indication is made inde- 
pendently of the actual signal strength. 
The receiver is simple, compact, and 
very ruggedly constructed, to judge 
from its appearance. The 75 Me 
marker signals are received on the 
usual marker-beacon receiver intended 
especially for 75 Me service. Since 
this receiver is usually already avail- 
able on the plane, it is not sold as a 
part of the standard equipment, but 
can be supplied if desired. 

The landing trajectory has the fol- 
lowing profile: 1400 feet at six miles 
from the transmitter; 1000 feet at 5 
miles; 625 feet at 4 miles; 360 feet 
at 3 miles ; 160 feet at 2 miles ; 45 feet 
at one mile; and contact at 3330 feet 
from the transmitter. The localizer 
course (left-right indication) gives 
approximately a 20-degree indicator 
pointer variation for a 3.5 degree de- 
viation from the center of the glide 
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During the last 12 months, 357 grad- 
uates of Aero I. T. I. have been em- 
p.u/ed in the aviation industry. ..recognition of the value of Aero 
I. T. I. training brings enrollment to a new high record... Aero I. 
I. adds a complete new engine shop and laboratory building 
..and enlarged facilities for instruction in Aeronautical Engi- 
neering... Offers C. A. A. approved l-year course in Master 
Mechanics... 6-monlhs Airplane Craftsman Course... Combi- 
nation Home Theory and Residential instruction. ..complete 
training in Aeronautical Engineering, Design and Drafting 
...On its five-acre campus, Aero I. T. I. has complete and 
modern shops, laboratories and class-rooms... newly built 
from the ground up to meet the exacting requirements of 
aircraft industry training. 
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BUYER’S LOG BOOK 

What's New in Accessories, Materials, Supplies, and Equipment 


Eclipse Generators 

New types produce 1500 watt out- 
put without increase in weight. 

Doubled output with virtually no in- 
crease in weight is the outstanding 
feature of the latest addition to the 
Eclipse line of generators. The new 
generators produce 1,500 watts and 
arc available for cither 12 or 24 volt 
d.c. operation. They are rated at 15 
volts, 100 ampere and 30 volts 50 
ampere output, respectively. The 
horsepower input is approximately 2|. 
They may be procured for cither di- 
system, and with either the square or 
round generator mounting flange in- 
corporating 6 tooth drive spline or 16 
tooth involute spline as required. 
Shielding is optional in Air Corps 
type or standard 1 A in. — 18 com- 
mercial. The 15 volt generator weighs 
but 36i lb. and the 30 volt, 34 lb. The 
full charging output is obtainable over 
a generator speed range of from 2,600 
to 4,500 r.p.m. An integrally mounted 
fan provides the necessary cooling. 
The 30 volt unit utilizes the conven- 
tional type of flexible rubber coupling 
with solid armature shaft, while a 
torque shaft, of the pencil type with 
hollow armature shaft, is contained in 
the 15 volt generator, to absorb tor- 
sional engine impulses. 

Additional features provided arc the 
balancing of the ball bearing supported 
armature shaft both statically and 
dynamically, improvements in brush 
spring design, to improve commutation 
and give longer brush life together 
with more simplified brush rigging, 
resulting in more efficient and de- 
pendable operation. 

Conventional type shock-mounted 
control boxes of the standard and de- 
tachable types, incorporating a voltage 
regulator, current limitator and reverse 
current relay, are available to pro- 
vide consistent, automatic regulation 
of the generator output. Shock 
mounted control panels, for junction 
box installation, include a voltage 
regulator and reverse current cutout 
for installations of the type requiring 
this form of control. — Aviation, 
April, 1939. 





Indicating Wrench 

Red signal flashes when strain 


Modern maintenance requirements 
have made it essential for every air- 
craft mechanic to be equipped with a 
torque indicating wrench for such 
operations as tightening spark plugs, 
cylinder head nuts, or cylinder hold 
down studs, connecting rod bearing 
studs, manifold bolts, etc. A number 
of torque indicating wrenches have 
been developed. One of the newer 
such wrenches is the Torkflash, 
offered by the Blackhawk Mfg. Co., of 
Milwaukee, Wis. The Torkflash is 
simple and light in weight. Basic 
principle is deflection of the steel 
wrench handle proper under strain. 
This deflection is indicated in inch 
pounds or foot pounds according to 
setting desired and when the required 
strain is exerted the wrench flashes a 
red warning signal. This is provided 
through incorporation of a standard 
small flashlight battery and bulb in the 
handle, and makes the wrench espe- 
cially valuable for use at night or in 
dark corners where a scale reading 
would not be easy. — Aviation. April, 
1939. 


Way Control Valve 

Latest addition to Aircraft 
Accessories line of hydraulic 
equipment 

Latest development in the line of 
hydraulic actuating equipment manu- 
factured and distributed by the Air- 
craft Accessories Corporation, of Glen- 
dale, Calif., is a four-way directional 
control valve incorporating several 
novel features. The Aircraft Acces- 
sories valve operates with very slight 
pressure, making it practicable to 
mount it in the plane at points remote 
from the point of control, operating 
the valve by means of rods or cables. 
Under 1000 Ib/sq/in. hydraulic pres- 
sure the valve operates with 6 lb. of 
force exerted on a 2J in. handle. It 
is positive in its action and abso- 
lutely leak proof, having no internal 
packings subjected to wear. All inter- 
nal parts are standard and inter- 
changeable, and are so arranged that 
they may be removed for servicing 
without disconnecting the plumbing or 
removing the valve from its mount- 
ings. To meet Army Air Corps re- 
quirements the valve is designed so as 
not to be affected by surges of pres- 
sure, and other valves in the system 
may be operated without interflow of 
fluid from one mechanism to another. 
Tests under 1000 lb/sq/in. for over 
10,000 cycles failed to produce meas- 
urable wear on any of the parts, indi- 
cating high initial life for the valve 
without servicing or maintenance 
operations. — Aviation, April, 1939. 



Four way hydraulic control valve by 
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BUSINESS LEADERS 

The World Over 

FLY THE 

SPARTAN ri m /. metal 



THE WORLD’S MOST MODERN TRANSPORTATION 

The Spartan ALL-METAL Executive has 
brought an entire new conception to travel time 
for Business Leaders the World Over — Execu- 
tives to whom time saved is money earned. 

In a single afternoon with a SPARTAN 
Executive, within a few hours, these executives 
are able to reach distant points that only yes- 
terday took days in travel time. Because of their 
great speed Executives are in military use by 
the governments of Mexico and China. 

To Industry’s Business Leaders the SPARTAN 
Executive has brought to private flying the 
ALL-METAL construction of the airliners in 
new luxury of travel comfort and performance. 

The world of Tomorrow is made possible today, 
with the SPARTAN Executive— THE Airplane 
with which no other can compare, proof will be 
on your desk in response to a phone call, 
telegram or letter. 

CDADTAU AIRCRAFT COMPANY 

I IbI ITh I 111 BUILDERS OF SPARTAN ALI.-METAI. COMMERCIAL EXECU- 

m m ■ ■ ■ ■ ■ ■ ■ ■ TH E MILITARY CONVERSION 7 I V.F AND MILITARY ZEUS 

TULSA, OKLAHOMA 

TOMORROW’S AIR TRANSPORTATION 


CONSTRUCTION —of ALL-METAL on a bridge- 
like frame, giving strength unknown to old wood 
and fabric construction. 

BEAUTY — unexcelled in streamlined exterior, lux- 
ury and comfort of cabin interior. The ideal air- 
plane for Ambulance and Aerial Photography, 
available with special cabin arrangements. 

PERFORMANCE — of rapid climb, short landing 
distance, with safety features pioneered by 
SPARTAN. 

SPEED — cruising speed in excess of 2X5 m.p.h. 
cuts travel days to minutes, with distant points 
easily accessible in a few hours. 

ECONOMY — of operation. 
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"The new Lycoming '50' performs 
like a veteran!” states Chuck O’Connor 



CHARLES P. O'CONNOR knows his engines. As a former 
American Airlines pilot and the present manager of the 
Barnes Air Service Company of Westfield, Mass., he has had 
plenty of experience with all kinds. And he tells us the new 
Lycoming "50' ' is "a chip off the old block. ' ' He says :' ' After 
several months of operating a Cub Sport equipped with a 
Lycoming '50', I can say this new member of the Lycoming 
* ly Behind The family is most efficient, performing like a veteran, and giv- 

LYCOMING “50 ” ‘ n 8 same con ^ cncc anc ^ sat i s f act '° n Lycoming has al- 

ways given. It combines the qualities one most desires — 
Qhd Fee/ the Difference! effortless power, smoothness, economy and dependability." 


You will enjoy a freedom from vibra- 
tion that you'll find in no other light- 
plane engine. Boch single and dual 
magneto ignition are available as well 
as provision for starter, generator and 
fuel pump drives. Ask any Aeronca, 
Cub or Taylorcraft Dealer for a Lycom- 
ing demonstration. Fee/ the difference. 


Send for FREE Folder! 

This illustrated folder gives you complete details and 
specifications of the popular Lycoming 50 HP aircraft 
engine. Ask your Aeronca, Cub or Taylorcraft Dealer 
for your free copy or write us. No obligation on your 
part. Address Department A49. 


Lrc °*ini 


LYCOMING DIVISION OF AVIATION MANUFACTURING CORPORATION, WILLIAMSPORT, PA., U. S. A. 

® LYCOMING® 

RELIABLE ENGINES FOR MILITARY TRAINERS, PRIVATE AND COMMERCIAL AIRPLANES 
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Low Capacitance Sleelductor 


Stark Position Finder 

Pilots need only one hand to 
locate map position with this 

Until evolution gives transport pilot 
six eyes and six hands he will welcome 
the Stark Position Finder, developed 
by Capt. Horace Stark, veteran pilot 
and recognized authority on air navi- 
gation. The Stark position finder may 
be operated with one hand and elimi- 
nates entirely the manual plotting of 
position, locating the map position of 
the airplane on the basis oi radio sig- 
nals picked up by the radio automatic 
direction finder. The position finder 
employs a replaceable transparent map 
of the radio range and broadcast sta- 
tions in an area 520 miles in diameter, 
covering the route over which the 
pilot is flying. Twenty-two such maps 
cover the entire country. Beneath this 
map are two discs, rotatable and trans- 
parent which bear parallel lines. The 



Right: Shielded motor with metering pump lor dovicer 


his direction finder and transfers their 
compass bearings to the position finder 
by properly aligning the lined discs. 
Where the lines of the two discs inter- 
sect, as seen through the transparent 
map, is his exact position. All Penn- 
sylvania-Central Airlines pilots use 
the Stark position finder, and the in- 
strument has been made available to 
other airlines and private pilots. — 
Aviation, April, 1939. 


Windshield Wiper 

Electrically operated rotary unit 
has de-icer fluid attachment 

A major contribution to bad weather 
vision has been made by Air Asso- 
ciates, Inc., of Garden City, N. Y.. 
with a new electrically operated rotary 
windshield wiper which is said to keep 
a circular area positively free oi rain, 

conditions. A special de-icing fluid 
attachment provides for clear vision 
under icing conditions. The driving 
shaft of the wiper passes through a 
hole in the glass and carries the blade, 
the wiping edge of which is a special 
composition material not affected by 
oil, gasoline, sunlight, or extreme cold. 
Speed of the rotary blade may be con- 
trolled at any point up to 2,500 r.p.m. 
—Aviation, April, 1939. 


Sterling Steelductor 

Seven Strand Stainless-Steel 
Wire Used in New Ignition Cable 

Known as Sterling Steelductor, a new 
ignition cable developed by Dr. Mel- 
ville F. Peters, of the National Bureau 
of Standards, has been announced by 
the Sterling Cable Division of the 
Electric Auto-Lite Company, Port 
Huron, Mich. A large percentage of 
Naval aircraft have been using such 
ignition cable for some two years now. 
Vast improvements in ignition per- 
formance, with consequent improve- 
ment in engine efficiency, are claimed 
for the new cable. Chief character- 
istic of the cable is its low "capaci- 
tance,” which simply means that the 
cable itself absorbs very little of the 
electrical energy transmitted through 
it. Advantages in engine operation 
claimed for the new ignition cable are : 
1. Easier starting, 2. Increased top 
speed, 3. Lower idling speed, 4. Re- 
duced burning of spark electrodes, 5. 
Less misfiring from fouled plugs, 6. 
Avoids internal corona, 7. Reduces 
effect of heat on cable insulation, and 
8. Less radio interference. Chief fea- 
ture of the cable is the use of only 
seven strands of stainless steel wire, 
which provides a proportionately 
greater thickness of insulating ma- 
terial. — Aviatiox, April, 1939. 
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The SIKORSKY 

"FLYING DREADNAUGHT” 

Powered by four Twin Wasp engines, the 
XPBS-1, long-range patrol bomber, is one of 
the Navy’s greatest weapons of aerial defense. 


DANIEL SAYRE 



Army Changes Rules on Pilots, GHQ 

(Story on page 51) 



Big-4 Air Lines Report on 1938 
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WRIGHT CYCLONES 

BRITISH HUDSON" 
LOCKHEED B-14 BOMBERS 


BRITISH AIR MINISTRY 


Lockheed Aircraft 
ordered for the Ro 
— will be powered e; 
Cyclone engines. 



A military version of the Wright Cyclone- 
powered Lockheed 14 Transport with which 
Howard Hughes flew around the world in the 
record time of 3 days and 19 hours, the “Hudson” 
ranks as one of the swiftest and most efficient 
bombardment types ever developed. Its speed, 
cruising range and great striking power make it 
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ENGINES 



TAKE A TRIAL FLIGHT 

See the beauty, comfort and 
thrilling performance — the extra 
value offered you in the depend- 
able low-priced Taylorcraft. 


- 





Represents Budd in West 

Hal P. Curtis of Los Angeles has been 
appointed western representative of 
the Edward G. Budd Manufacturing 
Co. The company, which has expanded 
its aircraft division for the production 
of airplane assemblies of stainless steel, 
maintains a service department in Los 
Angeles and is considering the advisa- 
bility of organizing a branch plant in 
California. Its main plant is in Phila- 
delphia, with branches in Detroit. 


Agent for Resistoflex 

Resistoflex Corporation of New York 
City has appointed as its representative 
for Michigan, Copeland-Gibson Prod- 
ucts Corp. of Detroit. The Detroit firm 
is responsible for the sales and servic- 
ing of Resistoflex products, fabricated 
of Resistoflex PVA, a flexible, syn- 


Canadian Car in Mex Deal 

Howard F. Klein, executive repre- 
sentative of Canadian Car & Foundry 
Company, Ltd. announces that his com- 
pany had entered into a partnership 
with Mexico whereby that country will 
manufacture airplanes to supply her 
own needs and to sell to other countries 
of Latin America. Figures were not 
disclosed, but it was stated that no oil 
or exchange or barter was involved 
in the contract. Mexico is to contribute 
the factory building, and the Canadian 
company the machinery and skilled 
personnel. Mr. Klein expected produc- 
tion to begin in March, with an initial 
capacity of three planes a week. The 
Canadian contract calls for the con- 
struction of 40 modified Grumman mili- 
tary two-place fighters, and ten train* 
ing ships for the Mexican air force. 
Mr. Klein said that raw materials 
would be imported from the United 
States, as well as propellers, motors 
and instruments. He added that all the 
regulations of the State Department 
regarding sales prohibited under the 
Neutrality Act would be observed. The 
Mexican Government is to receive 50 

business. The present strength of the 
Mexican Air Force is about 170 pilots 
and about 70 planes. 


Exports Stay Up 

The Bureau of Foreign & Domestic 
Commerce announces that exports of 
aeronautic products from the U. S. 
during January, 1939 amounted to 
$4,892,218, an increase of 53 per cent 
over January, 1938 which totalled 
$3,190,281. Aircraft represented the 
largest item, amounting to $2,545,922 
or 52 per cent of the total; followed 
by parts and accessories valued at 
$1,073,883 or 22 per cent. Engines 
represented 12 per cent; engine parts 
and accessories 9 per cent; instruments 
and parts 3 per cent; parachutes and 
parts 2 per cent. 


PROFITS AND LOSSES 


» Aero Equipment Corp., for year 
ending Dec. 31, 1938, net profit of 
$164,052 against $261,799 for 1937. 

» Aero Supply Manufacturing Co. 
Inc., for year ending Dec. 31, 1938, net 
profit of $109,425 or 21 cents a share 
on Class B stock; net profit for 1937 
was $236,058, or 52 cents a share on 
Class B stock. Net sales were $1,069,- 
774, against $1,411,803 the preceding 


» Air Investors, Inc., as of Dec. 31, 
1938: net asset value of 23,600 con- 
vertible preference shares was $47.48 
a share, against $39 a share for 1937. 
Convertible preference stock is pre- 
ferred, upon liquidation of company, 
to extent of $40 a share. After prefer- 
ence allowance, indicated net asset 
value of the 203,534 common stock 
shares was about 86 cents each. Secur- 
ities carried at cost of $1,383,780 had 
aggregate market value of $1,131,325 
at Dec. 31, 1938. At Dec. 31, 1937 
securities carried at cost of $1,333,307 
had aggregate market value of 
$920,550. 

» Bellanca Aircraft Coup, and Sub- 
sidiary: For year ending Dec. 31, 1938, 
net profit of $172,645 equal to 99 cents 
each on 174,759 shares of $1 par cap- 
ital stock. Compares with $120,265 or 
69 cents each on 174,750 shares of 
capital stock in 1937. 

» Bendix Aviation Corporation, for 
year ending Dec. 31, 1938, net consoli- 
dated income of $156,048, equal to 7 
cents a share on the capital stock. 
Compares with $2,255,133, or $1.07 a 
share in 1937. Sales for the year de- 
clined to $30,893,546 from $40,594,629 


» Breeze Corporations, Inc., for year 
ending Dec. 31, 1938, net profit of 
$135,367 or 42 cents each on 320,523 
shares of $1 par common stock; against 
net profit of $93,501 in 1937. 

» Consolidated Aircraft Corp., for 
year ending Dec. 31, 1938, net profit of 
$1,535,110, equal, after dividends on $3 
preferred stock, to $2.55 a share on 
574,760 shaves of common stock. Com- 
pares with $-162,959 or 68 cents a com- 
mon share in 1937. Net sales of planes 
and parts for 1938 were S12,245,067, 
against $11,907,493 in 1937. Backlog 
at end of 1938 amounted to $2,796,881, 
compared with $13,990,096 a year ago. 
New business booked during past year 
totaled $1,051,853, against $7,771,542 
in 1937. 

» Curtiss-Wright Corporation, for 
year ending Dec. 31, 1938, consolidated 
net profit of $3,598,739, compared with 
$1,983,609 for preceding year. Ship- 
ments and operating revenues for 1938 


were $33,102,962, against $24,116,084 in 
1937. Backlog was $31,546,521 on 
March 3, 1939, compared with $29,455,- 
345 on March 4, 1938. 

» Douglas Aircraft Co. Inc., and 
Subsidiary, for fiscal year ending Nov. 

30, 1938, net profit of $2,147,392, equal 
to $3.76 each on 570,683 shares; com- 
pared with net of $1,081,513 or $1.90 
a share for preceding yeax*. Net sales 
for 1938 fiscal period were $2S,347,474, 
a 35 per cent increase over 1937. Bank 
loans of $5,230,000 were fully paid dur- 
ing 1938. 

» Grumman Aircraft Engineering 
Corp., for year ending Dec. 31, 1938, 
net income of $617,074, equivalent to 
$1.30 each on 473,060 shares of cap- 
ital stock. Compares with pi'ofit of 
$139,061, or 32 cents each on 431,865 
shares in 1937. Sales increased to $4,- 
904,945 from $2,284,764 for 1937. Back- 
log for the 1938 period was $3,500,000 
against $3,250,000 for the preceding 
year. Floor space was increased by 
10,000 sq.ft, during the year. 

» Lockheed Aircraft Corp., for year 
ending Dec. 31, 1938, net income of 
$442,111, equal to 67 cents each on 
660,879 shares of capital stock; for 

1937, net income of $137,919 or 21 
cents each on 659,213 shax-es. Net sales 
for 1938, $10,274,503, against $5,209,- 
986 in 1937. 

» North American Aviation, Inc., 
for year ending Dec. 31, 1938, net profit 
of $1,904,085, equal to 55 cents each 
on 3,435,033 shares of capital stock; 
compared with net profit of $496,103 
or 14 cents a share for 1937. Company 
received $998,455 in excess of book 
value from sale of securities, including 
sale of its air transport operations. 
Unfilled orders at Dec. 31, 1938, were 
$10,914,528, against $9,301,126 at Dec. 

31, 1937. 

» Ryan Aeronautical Co. and Sub- 
sidiaries, for year ending Dec. 31, 1938, 
net income of $23,602, equal to 8 cents 
each on 300,000 capital shaves; com- 
pared with $16,370 or 6 cents each on 
259,650 shares in 1937. Net sales, 
$444,373, against $290,902 in 1937. 

» Solar Aircraft Co., net sales for 
40 weeks ending Feb. 4, 1939, $446,- 
675. Net profit, $33,687, equal to 14 
cents each on 225,446 shares. Unfilled 
orders amount to more than $240,000. 

» United Aircraft Corp., and Sub- 
sidiaries, for year ending Dee. 31, 

1938, net profit of $5,426,275. equal to 
$2.12 a share on capital stock. Com- 
pares with $3,856,272 or $1.52 on 2,531,- 
296 shai'es of stock in 1937. Sales dur- 
ing 1938 totaled $35,716,638. a 25% 
increase over 1937. 

» Warner Aircraft, for year ending 
Dec. 31, 1938, net profit of $8,407 or 
2 cents a capital share. Compares with 
net loss of $11,323 for 1937. 
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TCA Starts Montreal-Vancouver Mail 

Passenger Service to begin April 1 

Trans-Canada Air Lines inaugurated a regular daily air mail service 
between Montreal and Vancouver on March 1. Westbound planes leave 
Montreal at 9 p.m. and ari'ive at Vancouver at 11:35 the following 
morning. Eastbound mails leave Vancouver at 6:45 p.m. reaching 
Montreal at 12 :50 p.m. the next day. Intei-mediate stops include Ottawa, 
Toronto, North Bay, Winnipeg, Regina, and Lethbridge. Planes from 
Calgary and Edmonton connect with the main line at the latter point. 
There are two round trips daily between Lethbridge, Calgary, and 
Edmonton. Prairie Airways makes connections at Regina serving 
Moose Jaw, Saskatoon, Prince Albert, and North Battleford. 

Passenger service is scheduled 


start April 1. Rates, according 
George G. Wakeman, General Traffic 
Manager, are to be about six cents a 
mile. These fares will be comparable 
with those on United States air lines. 
Round trip rates will be double the one 
way fare less ten per cent. Children 
under two yeai-s of age, when carried 
in arms, will be carried free. Children 
over two and under eleven will travel at 
half fare. There will be no additional 
charge for refreshments served aloft. 
Forty pounds of baggage will be al- 
lowed per passenger, and excess bag- 
gage will be charged one half of one 
per cent of the adult one-way fare per 
pound. 

Expenditures at the end of 1938 for 
Canada's Airways and Airport Con- 
struction as given by the Minister of 
Transport are: — 

Civil Aviation $7,842,056.27 

Aviation Radio 1,529,400.00 

Meteorological 

Services 35,866.49 


Grand Total $9,407,322.76 

Trans-Canada Air Lines Corpoi-ntion 
does not own any airport. It has 
leased hangar space and airport facili- 
ties from Vancouver, Cranbrook, Ed- 
monton, and Regina. It has leased the 
Lethbridge Municipal Airport from the 
city and erected a hangar, but remains 
responsible to the city for the ail-port’s 
administration. The Company has 
leased ground and erected a hangar at 
Winnipeg and arx-anged for the lease 
of landing facilities. 

American Still Gaining 

According to Charles A. Rheinstrom, 
vice-president in charge of sales for 
American Airlines, revenue passengers 
during February increased 20.4 per 
cent over the corresponding month dur- 
ing 1938. The total for the month 
was 20,881. Revenue passenger miles 
flown increased from 7,526,570 in Feb- 
ruary 1938 to 8,853,752 during Feb- 
ruary 1939 — a 17.6 per cent gain. 


All American Ready to Go 

Fifty-four cities and towns in Pennsyl- 
vania, West Virginia, Ohio, and Dela- 
ware will be linked for the first time 
with the national air mail system, when 
All American Aviation, Inc., begins 
regular operation of its new air mail 
pick-up and delivei'y system on May 
12. One of the two routes will operate 
between Wilmington and Pittsburgh 
serving 27 cities and towns all of which, 
with the exception of Wilmington, are 
in Pennsylvania. The other route is 
between Pittsburgh and Huntington, 
W. Va.. serving 27 cities and towns 
in Southwestern Pennsylvania, West 
Virginia, and Southeastern Ohio. 


The Post Office Department recently 
awarded All American contracts for 
carrying the mail over these routes by 
the use of the unique pick-up and de- 
livery system developed by the company 
and invented by its vice-president. Dr. 
Lytle S. Adams. 

Officials of All-American Aviation, 
including Richard C. du Pont, president, 
and Dr. Adams, will soon visit each 
town along the route to confer with 
local Post Office and municipal author- 
ities on the selection of a site for the 
pick-up station, the installation and 
servicing of equipment, and develop- 
ment and improvement of service con- 
sistent with the needs of the com- 
munity. 

Northwest Tests Inhalators 

A non-stop high altitude flight was 
made by Northwest Airlines from Min- 
neapolis to Boston on March 10. The 
flight was made at altitudes ranging 
from 20,000 to 30,000 feet in one of 
Northwest’s Lockheed 14H transports 
equipped with the new oxygen equip- 
ment designed and perfected for air- 
craft use by scientists of the Mayo 
Fundation of Rochester, Minn. The 
purpose of the flight was to demon- 
strate the equipment in actual use over 
long distances at substratosphere levels, 

cial flight at normal altitudes. 

Among the passengers were Doctors 
W. M. Boothby, W. R. Lovelace, and 
A. H. Bulbulian who have directed the 
work of developing the oxygen appax-a- 
tus. Dr. Lovelace has made several 
high altitude flights on Northwest ships 
during this work. Among these was a 
(Turn to page 62) 

















ere is the most sensational news in Aviation history! 

Stinson quality, Stinson reliability, Stinson ruggedness, Stinson beauty 
and Stinson prestige for $2995. 

The Stinson 105 breaks all aviation precedents. It is the plane 
YOU have been waiting for — the plane YOU can be proud to own, 
afford to buy and operate. 

The 105 is every inch a Stinson from its beautiful nose to its stream- 
lined tail. It is a big airplane with plenty of space for three persons 
and luggage. 

You can GO places cross country in the 105. It cruises 105 miles an hour with better 
than automobile economy — twenty-five miles to the gallon. Fly 40,000 miles between 
major engine overhauls. The reliable 75 h.p. engine can be overhauled in a day. And 
economically, too! 

Interiors are luxurious and set a new style trend. They are in good taste with 
rich wood finishes, soft fabrics and stainless steel adornments all blended in a har- 
mony of pleasing colors. Visibility is excellent. Externally, stainless steel grilles, 
streamlined exhaust stacks, name plates, window mouldings and cowl give it a dis- 
tinctive appearance. 

YOU will be proud to own a Stinson 105. Like its famous brother, the Reliant, used 
by airlines for pilot instrument training, the 105 is a beautiful airplane and spells en- 
gineering value throughout. It is an efficient, tractable airplane you will enjoy flying. 

Features such as fixed slots and the latest type NACA flaps simplify landings. Non- 
grabbing hydraulic brakes and wide tread landing gear insure perfect ground con- 
trol. These and many other features found only on planes costing thousands of dol- 
lars more, have made the new Stinson the talk of the industry. 

The 105 is especially desirable for training purposes and charter work. Its ability 
to "take it" and to operate in high winds in and out of small fields — plus its outstand- 
ing beauty will attract new customers. 

See this sensational new airplane. Write today for your free copy of Stinson Plane 
News which pictures and describes thoroughly the 105, the Plane YOU have been 
waiting for. 

0 F. A. F. Wayne, Michigan — Including Federal taxes, not in- 
cluding State or local taxes. Low cost finance plan available. 

STINSON AIRCRAFT DIVISION 

Aviation Manufacturing Corp. 

Wayne, Michigan, U. S. A. 
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• Pertinent to its outstanding 
record for flying "on schedule," 
Bruce E. Brown, Vice President of 
Chicago and Southern, in charge 
of operations, states: "Chicago 
and Southern pays tribute 
to the superior performance 
and efficiency engineered into 
PESCO fuel pumps— standard 
equipment on all our transports." 
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Measures for Defense 

(Continued from page 21) 


Corps hopes to avoid loading up with 
great numbers of airplane types which 
might soon become obsolescent. Since 
it considers long range bombers less 
subject to obsolescence than most other 
military aircraft, we can expect a con- 
siderable emphasis in that direction. 






The regular officer strength of the 
Army Air Corps is now 1,638; its 
regular enlisted strength is something 
around 19,000. For the new expanded 
strength it is estimated the Air Corps 
will need some 6,200 officers and 
45,000 men. The programs which the 
Army will use to close that gap have 
been the source of misunderstanding. 

Chief confusion is caused by the 
Civilian Pilot Training program of the 
Civil Aeronautics Authority for which 
the President suggested $10,000,000 per 
year in his January message. From 
a defense standpoint, that program is 
simply to develop a pool of civilians 
from which the Army and Navy might 
draw partly trained material in case 
of War. As Aviation readers know, 
it will be carried out under C.A.A. 
direction at civilian flying schools us- 
ing civilian instructors. The students 
enrolling will be under no direct mili- 
tary obligation whatever. It's goal has 
been set at 20,000 graduates each 
school year, each graduate to have 
received from 35 to 50 hours of train- 
ing. It is already under way on a 
trial basis at some 13 colleges using 
funds supplied from the Federal Youth 
Administration. Incidentally, funds 
for its first year (1939-1940) of full 
operations throughout the country are 
now specified in identical House and 
Senate bills at $7.300,00(1 — not at the 
original figure of $10,000,000. 

Completely separate from this is ail 
Army plan to use some of the larger 
commercial flying schools to give Fly- 
ing Cadets the first three months of 
primary flight training now normally 
given at the Air Corps Training Center 
at Randolph Field, Texas. The stu- 
dents will be full-fledged Cadets living 
on a 100 per cent military status. They 
will be obligated to continue their 
training upon completion of this 
course, just as if they were at the 


Training Center. Considerable direc- 
tion will be given by military per- 
sonnel and civilian instructors engaged 
in this work will first have received 
an indoctrination course in army in- 
struction methods at Randolph. After 
such a course the students who survive 
elimination will proceed to Texas 
where they will be given a basic three 
months course at Randolph, then a 
three months advanced course at Kelly 
Field. Under this arrangement Ran- 
dolph will be relieved of most of the 
time-consuming primary work, it now 
gives and be able to devote all of its fa- 
cilities to basic training. Fortunately 
Kelly Field already has a far larger 
capacity than the previous flow of 
students has required. A set of new 
buildings is nearing completion;, the 
old ones (which were to be torn down) 
are still standing and will be left in 
that condition. 

Expansion Bill 

The Air Corps Expansion Bill men- 
tioned above provides for a total of 
3,203 Regular Army officers and 3,000 
Reserve officers on active duty. Actu- 
ally the Corps plans to have a total of 
4,663 Regular and Reserve officers on 
active duty within two years. The 
Regular officer strength is to be stepped 
up from its current 1,638 to its ulti- 
mate of 3,023 over a ten-year period 
to avoid creating a hump in the Army's 
promotion list. 

The influx of new enlisted personnel 
will also pose a training problem of 
almost wartime demensions. At pres- 
ent enlisted mechanics are trained at 
the Air Corps Technical School at 
Chanute Field, III., and at its branch 
at Lowry Field, Colo. Plans are un- 


derway to speed up ii 
esses at those bases, but it may well 
be necessary to draw on the facilities 
of commercial mechanic schools 
throughout the country to help in the 
assimilation of the new men. 

The Air Corps base problem is sim- 
plified by the fact that the Wilcox bill 
of 1935 already gives it all the author- 
isation it needs to construct additional 
bases. Also, the W.P.A. and other 
governmental programs of work relief 
have already enabled the Corps to in- 
crease its hangar and field facilities 
throughout the country to a large 
extent. Actually the $300,000,000 esti- 
mate of the Air Corps increase pro- 
vides for the beginning of some five 
new bases of first class importance; 
two in the United States, one in Puerto 
Rico, one In Alaska, and one in the 
Panama Canal Zone. 

So much for the Air Corps. The 
Naval side of the program, if less spec- 
tacular, is no less worthy of study. 

The Navy's plans 

Unlike the Army, the Navy already 
possessed all the authorization it 
needed for expansion of its air fleet. 
Last year the so-called Billion-Dollar- 
Navy Act, otherwise H.R. 9218, con- 
tained the following passage: “The 
President of the United States is 
hereby authorized to acquire or con- 
struct additional naval airplanes, in- 
cluding patrol planes and spare parts 
and equipment, so as to bring the 
number of useful naval airplanes to 
a total of not less than three thousand.” 

Now, get that "not less than.” The 
prc-193S program called lor some 
2,100 modern planes for our naval arm 
by July 1, 1940. The most common 
outsider's estimate sets its current 
strength at about 1800. The usual in- 
terpretation of the Billion Dollar Act 
pictures the Navy building up to 3,000 
by the time the new vessels for the 
fleet are ready. The usual cost esti- 
mate for that building up is set at 
$125,000,000. Actually last year's 



big patrol-bombers. Above, the Consolidated XPB2Y-1 
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naval appropriation bill allowed $27,- 
211,100 for acquirement of planes for 
the naval air service — hardly a spec- 
tacular beginning. But this year the 
Navy department will ask for $41,261,- 
047 at hearings about to open in 
Washington, on the 1940 Naval Estab- 
lishment Appropriation Bill, And in 
addition to this, remember, the Presi- 
dent has asked Congress to appro- 
priate $21,000,000. And this some- 
thing over $62,000,000 worth of new 
planes should give the Navy a good 
boost along. 

The Navy is even cozier with its 
plans as to types than the Army. But 
recent testimony and design projects 
have shown up an intense Navy inter- 
est in increasing its quota of big multi- 
engined patrol planes. Look then for 
some substantial orders in the near 
future for these big sea-going craft. 

With far smaller numbers involved 
in its expansion plans for the near 
future, the Naval Air Force faces a 
much less severe training problem 
than does the Air Corps. Save that 
it may benefit in a general way from 
being able to draw already-selected 
material from graduates of the C.A.A. 
program, the Navy has no plans for 
changing its standard Pensacola train- 
ing routine in any way. With some 
enlargement, that station should be 
adequate to handle all the Cadets re- 
quired. More serious is the problem 
of attracting a high quality of cadet 
material in the face of the Army Air 
Corps Cadet's enlarged chances for a 
Regular Army commission. So far, 
Naval Flying Cadets, who are not 
graduates of the Naval Academy, have 
no other status save that of Reserve 
officers on active or inactive duty. 
The fundamental objection of making 
Regular naval officers out of them is 
that -they have not been trained for 
any other naval duty, and, as they 
reach advanced ranks, would therefore 
present serious administrative prob- 
lems. Whether the solution will be 
some type of flying corps within the 
Navy, along the lines of the Marine 
establishment or patterned perhaps 
after the British Short Term Commis- 
sion system, remains to be seen. Rear 
Admiral Arthur B. Cook, Chief of the 
Bureau of Aeronautics, recently told 
a congressional committee that the 
navy is giving serious consideration 
to the problem. 

If the Navy needed no authority to 
build new planes, it did face the neces- 
sity for getting Congressional permis- 
sion to enlarge its base facilities. As 
has been widely reported in the press, 
the House of Representatives has ap- 
proved the so called Hepburn base re- 
port with the sole exception of a proj- 


ect to improve harbor facilities at 
Guam. As we go to press, the Senate 
seems prepared to do likewise. In- 
cluded in the list authorized were bases 
at Kaneohe Bay (Hawaii), Midway 
Island, Wake Island, Johnston Island 
and Palmyra Island in the mid-Pacific 
area; Kodiac and Sitka in Alaska; and 
San Juan in Puerto Rico. Also in- 
cluded were enlargements in the train- 
ing facilities at Pensacola; in the 
Fleet Air Base at Pearl Harbor; in 
the Naval Aircraft Factory at Phila- 
delphia; and in the Naval Air Station 
at Hampton Roads, Virginia. Several 
of these bases are, on the surface, 
apparent duplications of Army base 
facilities. In this regard Admiral 
Cook has stated, ‘‘There is no assur- 
ance that these ships will remain 


power at enough different points 
along the take-off path to cover the 
entire possible range. In some cases 
he had to make fairly sharp down- 
wind turns and land with the wind in 
order to get back in the field, and in 
making these turns it was apparent to 
him that the airplane was often flying 
at an entirely different attitude than 
that which he would have maintained 
had he had the conventional three con- 
trols. The two-control airplane was 
flying correctly with respect to the air, 
but the pilot could not see the air and 
had to fly on the basis of his view of 
objects on the ground and his “guess- 
timate” of the wind velocity. He had 
originally intended to repeat the trials 
with all three controls in use for com- 
parison, but he changed his mind and 
cancelled that part of the program on 
the basis that he was sure to slip and 
thereby lose altitude so that he could 
not complete his turn from the same 

While we are on the subject of the 
effect of high winds, it is probably 
worth while mentioning that during 
the year and a half that the experi- 
mental model has been flying, no wind 
has been encountered that has hin- 
dered handling on the ground, taking 
off, or landing. The plane has oper- 
ated in high winds many times, in one 
case the Weather Bureau reporting 
gusts up to 56 M.P.H. It has been 
taxied with ease in every direction in 
the strongest winds that it has hap- 
pened to be operating in, and has never 
encountered any difficulties or re- 
quired any outside assistance. 


at those bases during wartime, but 
will go wherever the fleet goes or 
needs their services. If the fleet is in 
the Atlantic, the majority will go 
there; if the Fleet is in the Western 
Pacific, they will go there; if the Fleet 
is up in the Aleutians, they will go 

based at any particular point can be 
considered as a part of the fixed de- 
fense of that area." 

This, like any other authorisation 
bill, has so far resulted in no actual 
appropriation of funds. In hearings 
before Congressional committees con- 
sidering it, however, the cost during 
the next three years for these projects 
is estimated at $53,800,000. Presum- 
ably it will be forthcoming in naval 
appropriation acts within that period. 


As in the case of obtaining freedom 
from stalling difficulties, the problem 
of obtaining satisfactory two-control 
operation is more complex with a 
tractor airplane than with a pusher. 
The W-l had two sets of fins and 
rudders, one on each boom, and being 
outside of the propeller slipstream, 
there was no noticeable difference in 
directional trim with variation of 
power. In the case of the conventional 
tractor, however, the twisting slip- 
stream passing the body and the ver- 
tical surfaces causes the directional 
trim to change as the power is in- 
creased. With a right hand propeller 
the vertical surfaces, which are ordi- 
narily above the center of the slip- 
stream, receive in effect an increasing 
blast from the left, and the rudder 
must be deflected toward the right to 
compensate for the effect and main- 
tain the plane on a straight course. 

In two-control operation it is de- 
sirable that the directional trim remain 
unchanged throughout the entire range 
of speeds and throttle settings. This 
condition is obtained without added 
mechanism in the Erco tractor design 
by providing two sets of vertical tail 
surfaces and placing them at the ends 
of the horizontal surfaces as in the 
case of the W-l. 

Our flight trials and experiences to 
date indicate that the new Erco plane 
has a minimum number of things for 
the pilot to control or to think of, and 
that it is free from all treacherous 
characteristics, such as loss of control 
due to stalling, spinning, nosing over, 
and ground looping. 


Developing the ERCO Airplane 

(Continued jrom page 38) 
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Airline Executives like the Howard because its extra speed and higher 
USEFUL capacity permits them to make "off line" visits in the interest of 
Traffic, and for other purposes, in less time and with more load- 

Airline Pilots, left free to choose, will usually select the Howard for 
practice in instrument" flying and similar uses because it "arrows" through 
tough going and has exceptional stability at slow speed with power off for 
"blind" approaches and landings. They also like its "get up and go" 
performance. 

The Howard is now designed so that it can be easily converted for many 
special uses without excessive cost. If you have a "flying problem" for an 
airplane in the 4-5 place category which has speeds up to 200 M.P.H. and 
useful capacity up to 1700 pounds, consult us, as the 1939 Howard may be 
the answer. 



AIRCRAFT CORPORATION 

5303 WEST 65i« STREET, CHICABC, 1U..U.S.A. 
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HELICOPTER? 





C MKffi aiul closer man comes lo practical vertical 
(light. But it's an old story to this little fellow. . . 
a Black-chinned Humming-bird. Hccan notonlyrisc 
vertically and hover in mid-air, but he can actually 
fly backwards. To attain this unusual performance 
nature has given him an unusual "power plant" that 
turns up 12.000 wing beats a minute. 

Flight, whether bird or man-made, vertical or hori- 
zontal, is inseparably linked to [rower. Through 


steady improvements of fuels and engines, aviation 
lias conquered the "impossibles" of centuries. It is 
logical to assume that these advances trill continue. . . 
and they must continue to come from improvements 
in fuels and engines. 

That aviation engineers will always have fuels avail- 
able that permit further progress. Ethyl engineers 
arc daily aiding in practical research ... to help 
provide tomorrow's fuel for tomorrow's plane. 


ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids containing tetraethyl lead 
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Stacks and Rings 

( Continued from page 29) 


has 2 outlets, one on either side of 
the airplane. One outlet handles 5 cyl- 
inders and the other outlet the re- 
maining 4 cylinders. By reference 
to Table 1 the minimum size tube 
of sufficient area can be selected for 
each section of the collector. For the 
exhaust elbow from each cylinder, 2-J" 
tube; main collector of 1st cylinder, 
2-J" tube ; at 2nd cylinder, 3-£" tube ; 
at 3rd cylinder, 4-J" tube; at 4th 
cylinder. S' tube; at 5th cylinder, 

In the collector shown in Fig. 1 the 
main collector at the 4th and 5th cylin- 
ders is fabricated from sheet material 
to approximately a tubular shape. In 
many cases this last section of a col- 
lector ring is elliptical in shape to re- 
duce air resistance where it protrudes 
below the ring cowl. The elliptical 
shape is also necessary at times to ob- 
tain clearance with the adjoining en- 

It should be noted that there is no 
increase in size of the main collector 
when the 5th cylinder is picked up. 
A careful examination of Fig. 1 will 
show that the last exhaust elbow joins 
the main collector just above the out- 
let. Insofar as the cross-sectional 
t collector 


When long tail pipes are used it 
is advisable to increase the computed 
area of these pipes by 25% to pre- 
vent a build-up of back pressure. 
Shape and Location 
The shape of an exhaust collector 
is determined by the location of the 
engine exhaust ports and the best 
location for the collector outlet. In 
general, short elbows carry the gases 
from the exhaust ports to the main 
collector ring as shown in the ac- 
companying photographs. The main 
collector ring may have either 1 or 2 
outlets. The location of the exhaust 
outlet should be determined after con- 
sideration of the following points : 

1, Fire hazard — The exhaust gases 
must not impinge directly on any por- 
tion of the airplane structure within 
4 feet of the outlet. To meet this 
condition the exhaust collector is 
usually extended from 2 to 5 inches 
beyond the cowling line. It is also 
dangerous to run any portion of an 
exhaust collector under gasoline tanks 


of carbon monoxide, must not pass 

openings in the fuselage that lead to 
the cockpit. The presence of more 
than .01% of carbon monoxide in the 
air is sufficient to cause headaches. 
The method of measuring the carbon 
monoxide content of cockpits or cabin 
is described later under the sub-head- 
ing Measurements. 

It is common practice to make use 
of the propeller slipstream to carry 
the exhaust gases dear of the cock- 


pit. 


e of c 


In the single 
lector shown in Fig. 3 the outlet is 
located on the right side of the air- 
plane where the propeller slipstream 
will carry it down and under the air- 
plane as far from the cockpit as pos- 
sible. In the two outlet type collector 
shown in Fig. 1 the outlets are lo- 
cated below the airplane. The rota- 
tion of the slipstream will carry the 
exhaust from these bottom outlets 
about 18 inches up on the left side 
of the fuselage. This is not usually 
critical unless there are openings such 
as gun chutes, recesses for retract- 
able landing gears, or other openings 
in this region that are more or less 
inter-connected with 
such openings exist c 
of carbon monoxide 
in the cockpit. The 
tween these openings and the cockpit 
must be completely scaled to prevent 


cockpit. If 
ss quantities 
11 be found 


(Turn 
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the entrance of carbon monoxide. The 
location of the carbon monoxide "leak” 
into the cockpit can be readily de- 
termined by using the Carbon Mon- 
oxide Indicator described later under 
Measurements. 

In open cockpit planes or the con- 
vertible type employing a sliding hood 
the velocity of the air past the plane 
sucks the air out of the cockpit. The 
suction in the cockpit then draws air 
from the remainder of the fuselage 
which in turn sucks air in through 
any openings in the skin. If any of 
the openings are in the exhaust flow, 
carbon monoxide will be sucked into 
the cockpit. One remedy for this 
trouble is to install pure air openings 
in closer proximity to the cockpit 
than the impure exhaust gas opening. 
The cockpit needs will then be satis- 
fied by the pure air opening and no 
suction will exist at the impure open- 
ing. Another effective method is the 
installation of a gas tight bulkhead, 
either metal or cloth, between the 
cockpit and the fuselage opening. 

3. Vision — The exhaust outlets must 
be so located that the luminous dis- 
charge at night will not interfere with 
the pilot's vision and will not be 
visible to passengers. After dark the 
exhaust flame is quite visible and 
would frighten passengers. The glare 
from this flame can interfere seriously 
with a pilot's vision. On single en- 
gine planes exhaust outlets located 
on the lower right side, or the bottom 
of the plane are satisfactory. On 
multi-engine airplanes the exhaust out- 
lets should be located on the out- 
board side of the engine nacelles or 

in such position they arc hidden from 
the cabin by the wing. In a low 
wing transport it is a relatively easy 
matter to exhaust just below the 

4. Noise — Exhaust outlets should be 
located to minimize the noise reach- 
ing the cabin. In general the best 
location in this respect will be the 
same as for Vision. The extension 
of the collector to place the outlet 
aft of the cabin will reduce the noise 
considerably but the increase in 
weight due to the long extension is 
seldom justified. 

The choice between a single or 
double outlet for the exhaust collector 
depends upon several things. The 
advantage of the single outlet as 
shown in Fig. 3 is that it can be 


located in a spot that will avoid car- 
bon monoxide trouble, or exhaust 
glare. The disadvantage is the large 
size of a single outlet. If a tail pipe 
is required to carry the gases aft 
this pipe must be very large and 
heavy and will cool poorly because 
of the reduced ratio of external cool- 
ing area to internal volume as the 
diameter increases. These arguments 
apply chiefly to the larger engines 
developing 1000 horsepower or more. 
The single outlet and tail pipe works 
out very nicely for the 400 horse- 
power installation shown in Fig. 2. 
In this case the tail pipe is well ex- 
posed to the slipstream which insures 
adequate cooling. It also serves a 
useful purpose in heating the cabin air. 

The two outlet type collectors 
shown in Figs. 1 and 4 are somewhat 
easier to construct and are small 
enough to fit conveniently in the space 
normally available. They also have 
the advantage of leaving an open 
space at the bottom of the fuselage 
which is an excellent position for 
mounting an oil cooler. The big dis- 
advantage of the two outlet exhaust 
is the wide area covered by the gases 
as they are swept rearward by the 
slipstream. In the larger engine in- 
stallations this makes the elimination 
of carbon monoxide from the cock- 
pit very difficult. 

To minimize back pressure the flow 
path of the exhaust gases must be 
kept as smooth as possible. All bends 
in the exhaust elbows or collector 

3 times the diameter of the section. 
The collector should be designed so 
that tangential flow exists at all points 
of intersection. The exhaust elbows 
from the cylinder ports should be 
curved so as to enter the main ring 
as nearly tangential as possible. The 
intersection of the elbow centerline 
and that of the main collector ring 
should form an angle of less than 
30 degrees. The fillet at the actual 
intersection of these tubes should have 
at least a i inch radius. With the 
proper care in laying out a smooth 
collector shape and the elimination of 
restrictions or roughness within the 
collector it is possible to keep the 
back pressure very low. It is fre- 
quently impossible however to de- 
sign a collector to these optimum 
conditions. If the design is such that 
the back pressure is excessive at one 
or more points it is possible to re- 
duce this pressure by directing a jet 
of cooling air at the offending spot. 
By reducing the temperature of the 
exhaust gas the pressure is also re- 
duced. Cooling the entire collector is 
also beneficial in the same way. 
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Exhaust collectors for in-line en- 
gines are designed on the same prin- 
ciples as radial engine collectors. The 
main collector pipe is fairly straight 
and extends from the front to the 
rear of the engine where it discharges. 
In “V” type engine installations an 
independent collector is run on each 
side of the engine. The location of 
the exhaust outlets must be carefully 
selected to protect the cockpit from 
carbon monoxide fumes. 


Dawn Patrol 

(Continued from page 25) 


the school has been known as “The 
Home of the Dawn Patrol". 

The Dawn Patrol gradually became 
a more formal organization until today 
it is the council of all Spartan students 
which holds regular meetings, elects 
its own officers, conducts both business 
and social projects, and acts as official 
representative of the students to the 
school officers. Each student on en- 
rollment receives a silver pin in the 
shape of wings with Spartan letter 
“S”, and on graduation he receives 
a card of life membership in “The 
Dawn Patrol”. 

Of course the personnel is con- 
stantly changing with the enrollments 
and graduations, but a program of 
sports, dances and contests keeps the 
organization intact. Competition 
within the group is keen, and every 
month or so, spot landing contests 
are held. Advanced students are 
handicapped, and a small entrance fee 
is collected to buy a prize for the 
winner. Participation in various air 
meets had won the Dawn Patrol many 
prizes and trophies. Several outstand- 
ing citizens of Tulsa, and other cities, 
who have proved themselves special 
friends of The Dawn Patrol have been 
named honorary members and awarded 
honorary pins and cards. 

Though the fun of the cross-coun- 
try flights bulks large in the students' 
minds — the banquets, dances, sports 
and entertainments — after all, the pri- 
mary purpose is cross-country flying 
experience for student pilots and me- 
chanics. The Spartan School has 
found these cross-country flights in a 
group to be invaluable to aviation 
students from every standpoint of in- 
struction. The project begins with 
thorough inspection and tuning up of 
the planes. Courses must be plotted, 
involving map reading, use of weather 
(Turn to page 84) 



At ALL altitudes, at ALL throttle positions 


•O/ 'A Repeated flight and laboratory 

..on-icing. . tests positively prove that the 
ot tbUnst j 

new Bendix-Stromberg Injection 
Carburetor accurately maintains the pre- 
determined best mixture ratio, by fixed size 
metering jets. Because of this, lean and eco- 


nomical settings may be safely used. Engine 
operation is smooth and the pilot need 
never fear as the engine "takes the gun." 

BENDIX PRODUCTS DIVISION 
OF BENDIX AVIATION CORPORATION 
SOUTH BEND, INDIANA 


NEW BENDIX-STROMBERG 


INJECTION CARBURETOR 









move from its Carticrville plant. It 
has no military orders at present 
though the Royal Canadian Air Force 
has bought some of its Norseman for 
training purposes. Since Noorduyn 
holds a manufacturing license for 
North American NA16 advanced 
trainers, -100 of which have been 
ordered by the British Air Ministry in 
the United States, it expects to receive 
orders for these ships front the Cana- 
dian government. 

Ottawa Car Manufacturing Com- 
pany Limited holds licenses tor Arm- 
strong Siddcley Motors, Armstrong 
Whitworth Aircraft and A. V. Roe Sr 
Co. In its 275,000 sq.ft, factory at 
Ottawa it has already started making 
parts for the Handley Page Hampden 
bombers, alterations to the plants being 
made at a cost of $175,000. Data on 
production is not available, but person- 
nel will be increased during the year 
from 136 employed during the winter 
months to 275. 

Fleet Aircraft of Canada Limited is 
making additions to its plant at Fort 
Erie, Ont., to take care of military 
orders from the central assembly 
set-up. It is also building training 
ships for the Royal Canadian Air 
Force. Orders last year were reported 
to total 128 planes at a value of 
$800,000. The plant has developed a 
freighter for Canadian conditions. 
Much of the production is for export, 
the company having exported ill recent 
years to Central and South America 
countries as well as to China. 

Boeing Aircraft of Canada is work- 
ing on 17 Blackburn Shark bombing 
planes for the Canadian government, is 
employing about 200 men. The plant 
on the west coast is expected to receive 
some British military orders in addi- 
tion to any handled through Cana- 
dian Associated Aircraft, of which 
Boeing is not a member. 

Cub Aircraft Ltd., plan extensions 
to their plant at Hamilton, Ont., where 
they are producing light planes for 
private flying. No reports of military 
orders are available from this plant, 
although the company was represented 
at the sessions with the British Air 
Mission last year. 

In addition to these aircraft manu- 
facturers in Canada there arc a num- 
ber of accessory manufacturers and 
assembly plants for landing gears, skis 
and floats: for engine assembly and 
servicing. Aero engines are not man- 
ufactured in Canada. Among United 
States engines represented by Cana- 
dian branch companies are Pratt ami 
Whitney, and Wright. 

Canada's airplane industry has not 
made the strides that the airplane 
industry has in the United States be- 


cause it is cheaper to import planes 
from the United States. What com- 
panies are operating in Canada have 
had a hard uphill battle. Only the 
possibilities of military orders has 
brought big finance into the airplane 
industry in recent years. Commercial 
operators with 512 planes in service at 
September 30, 1938, latest figure have 
bought some of their planes in Canada, 

tional border from United States 
plants. The last year for which offi- 
cial figures are available, 1937, the 
Dominion Bureau of Statistics report 
110 planes produced in Canada at a 
value of $1,461,626, whereas Canada 
imported the same year airplanes 
valued at $1,388,621 without engines, 
and engines and complete parts valued 
at $1,032,664. 

While the first plane flown in the 
British Empire was piloted by J. A. D. 
McCurdy at Baddeck. Nova Scotia, 
on February 23, 1909, no more air- 
planes than those constructed by Dr. 
Graham Bell’s young men were built 
in Canada till the necessities of the 
World War brought McCurdy to To- 

planes for the British government in 
1916. This was succeeded later in 
1916 by Canadian Aeroplanes Ltd., the 
Imperial Munitions Board’s own air- 
plane manufacturing plant at Toronto. 
In twenty months this plant turned 
out 2,900 JN4 and Avro two seaters. 
In 1918 the United States gave the 
plant an order for thirty F-5 flying 
boats. Engines for all these planes 
came from England. 

From the end of the World War till 
1923 there was little done except serv- 
icing on Canadian war time airplanes. 
That year Canadian Vickers received 
its- first government order for eight 
single-engined amphibians for the 
Royal Canadian Air Force. Then 
came a search for a Canadian airplane 
especially suited to Canada’s lake 
studded northland, resulting in Vick- 
ers three place Vedette flying boat. By 
1927 a number of other companies had 
started up, but Vickers still built prac- 
tically all the Canadian airplanes, and 
that year started on Fairchilds, 
Dc Havilland’s established a branch 
plant in Canada at Toronto that year, 
and Wright engines were then as- 
sembled and serviced from a plant at 
Montreal. In 1929 at the head of the 
pre-depression aviation boom Curtiss, 
Consolidated, Bellanca and Boeing 
entered the Canadian field, while Vick- 
ers received a Fokker manufacturing 
license. Canada’s Empire tariff pref- 
erences brought some of these and 
other aircraft industries -to the Do- 
minion, primarily for export purposes. 


With the 1929 crash and the drop in 
aviation interest, followed by a gov- 
ernment economy campaign on the 
air mail and Royal Canadian Air 
Force developments, aircraft manufac- 
turing came practically to a standstill 
in Canada. Only in the past three 
years has the industry taken a new 
lease on life, as the government de- 
cision to start overhauling defenses. 


Dawn Patrol 

(Continued from page 80) 


information, working out navigation 
problems, and the location of inter- 
mediate fields in case of emergency 
landings. Arrangements must lie 
made for refueling in accordance with 
the cruising speed and fuel consump- 
tion of the various planes. Pilots 
flying radio equipped aircraft must 
study locations, call letters and fre- 
quencies of airways radio stations 
along the route. They must be fa- 
miliar with air traffic and airport 
rules, and must know how to care 
for their planes when away from the 
home base. No small feat is the 
actual piloting of airplanes in forma- 

Some conception of the important 
part this cross-country flying of the 
Dawn Patrol plays in the flight in- 
struction at the Spartan School may 
be gained from a summary of such 
flying during the past three years. In 
1936 the Dawn Patrol made 25 cross- 
country flights, covering 25,000 miles. 
The largest party was thirty-five in a 
group of twelve planes which visited 
the Centennial Celebration at Dallas, 
Texas. During the year 26 different 
cities and towns were visited during 
cross-country flights to points in seven 
different states. In 1937 40 cross- 
country flights were made, covering 
40,000 miles, most notable being to 
Cleveland, Ohio, to attend the Na- 
tional Air Races, with stops at St. 
Louis. Terre Haute. Indianapolis, 
Muncic. Chicago, and Springfield. In 
1938 25 cross-country flights had been 
made up to June 30th, totaling 150 
hours of flying and covering 15.000 
miles. Longest trip was to Chicago to 
attend the International Aircraft 
Show in February, and the largest 
formation was a flight of 16 planes 
to Ponca City, Oklahoma, on April 30 
and May 1. The contacts made on 
these trips are priceless to the student 
who is launching a career in aviation. 





E ARLY mariners set out to sea with 
only the most primitive instru- 
ments to guide them. ..with magnetized 
needles floating on straws to serve as 
compasses! 

Today, the operation of modern trans- 
portation schedules makes navigational 
demands that would astonish these early 
pioneers: split-second accuracy, quick ori- 


entation, automatic coordination of many 
sensitive instruments. 

To meet these problems— and the prob- 
lems of tomorrow— Sperry research engi- 
neers work tirelessly, in the laboratory and 
in the field, on the development of new 
aids to navigation, so that on sea and in 
the air man may travel with more speed, 
more accuracy, and with more safety. 


SPERRY GYROSCOPE COMPANY, Inc. 

B R.0 0 KLYN, N.Y. 
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KOLLSMAN ELECTRIC TACHOMETER 

Magnetic Tbncuj. Onlkument o ^ P>uwe*t PteciltiMi 


The standard dial of the Kollsman 
Sensitive Electric Tachometer provides 
a length of scale equivalent to a 9-6 inch 
diameter dial (approximately the length of 
the border enclosing this advertisement). The 
instrument functions with a maintained accuracy 
of 10 r.p.m. in the range from 1000 to 3000 r.p.m. • 

This exceptional precision among aircraft tachometers 
is the proven precision of a thoroughly tried and 
standardized instrument — proven by the performance 
of more than a thousand of these tachometers in use 
throughout the world. • The efficiency of the Kollsman Electric 
Tachometer derives directly from the method of its construction. 

The current from a three-phase generator, driven by the 
engine, is fed to a synchronous motor in the indicator, which drives 
a magnetic drag tachometer. This principle of operation has never 
been improved. • Complete details will be gladly supplied on request. 

KOLLSMAN INSTRUMENT COMPANY, INC. 

8008 FORTY-FIFTH AVENUE • ELMHURST, NEW YORK 
WESTERN BRANCH: GRAND CENTRAL AIR TERMINAL, GLENDALE, CALIFORNIA 
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It is "up there” where certainty of 
performance matters. And that is why more and 
more aircraft designers are adopting Hazard 
"KORoDLESS" Aircraft Cable as standard equip- 
ment. It is the most reliable control cable known 
— even exceeding the A-N specifications. 


just won't corrode under any known flying con- 
dition. It can't because both cable and "TRU- 
LOC" fittings are made entirely of 18/8 stainless 
steel. For certainty of control — for positive safety 
of operation— specify Hazard "KORoDLESS" 
Aircraft Cable and "TRU-LOC" Fittings. 


In the first place "KORoDLESS” is preformed 
and so possesses far greater resistance to the fa- 
tigue imposed by small diameter sheaves. Then, 
too, Hazard "KORoDLESS” can be fitted with the 
100 % efficient "TRU-LOC" end attachments. 
And, as its name implies. Hazard "KORoDLESS" 


BUY ACCO QUALITY whether tor Hazard Wire Rope, 
and Aircratt Cable — American Chain, (Weed Tire 
Chains — Welded or Weldless) — Campbell Abrasive 
Cutting Machines — Page Chain Link Fence — Page 
Welding Wire- Wright Hoista-Reading-Pratt & Cady 
Valves or any other of the 137 A CCO Quality Products. 


HAZARD WIRE ROPE DIVISION 

AVIATION DEPARTMENT: 230 PARK AVENUE, NEW YORK CITY 


AMERICAN CHAIN & CABLE COMPANY, Inc. 




IN BLOCK DIVISION • HAZARD Wl 





BERRYLOID AIRCRAFT FINISHES FLY WITH 

M FROM THE TROPICS 

TO THE FROZEN NORTH 
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THE StasiAa/id OF AIRPLANE VALUES 


• Wacos are the standard by which all four 
and five-place airplanes are judged. Wacos 
meet every need in this class. 

The Waco Model S offers the greatest 
passenger-inile value — carries five persons 
more economically than any other airplane. 
The Model C is fast and luxuriously ap- 


pointed. The Model N provides spacious 
comfort and high speeds — plus the recog- 
nized safety and handling case of tricycle 
landing gear . . .Your local dealer will 
gladly give you complete details, prices 
and terms, and will arrange a demonstration 
of the model in which you arc interested. 


THE WACO AIRC 


AFT * — EPIAH ES COM PAN Y, TROY, OH IO 






T he numerous curved 
sections in the trans- 
parent enclosures on the 
Martin model 166 are 
fabricated from the out- 
standing acrylic plastic, 
Plexiglas.* 


1 Rohm & Haas Co., Inc. 

222 West Washington Square 
PHILADELPHIA, PA. 
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Let’s keep America out in front! 


NEW AIRCRAFT 
FASTER, SAFER, LIGHTER 

. . . thanks to 

U S S STAINLESS STEEL 


you designers and because it can be w 




STAINLESS STEEL 


AMERICAN STEEL & WIRE t 
CARNEGIE-ILLINOIS STEE 
NATIONAL T 


UNITED STATES STEEL 














SAFETY IN FLYING 

Holley non-icing carbu- 
retors are being adopted 
as standard equipment for 
naval, military and trans- 
port service. The Holley 
name is identified with 
safety in the air. 

Holley non-icing carburet- 
ors assure maneuver-abil- 
ity, light weight and relia- 
bility of operation. Being a 

AIRCRAFT DIVISION OF HOLLEY CARBURETOR COMPANY 

DETROIT, MICHIGAN 

HOLLEY C-G 


product of the organization 
which has had the broad- 
est carburetor engineering 
experience available to- 
day in America, it offers 
the most advanced devel- 
opment in the aircraft car- 
buretor field. 

Operating executives are 
invited to write for engi- 
neering data. 


AIRCRAFT CARBURETORS 


BOEING SCHOOL GRADS 
MAKE GOOD! 
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Step-by-step methods 
for airplane mechanics 

covering materials, construction, test- 
ing, servicing, and repair, especially 
of thin-sheet-metal airplanes 

• 

Airplane Maintenance 

A Textbook for Airplane Mechanics 

By John H. Younger Allan F. Bonnalie 

University of California Boeing School of Aeronautics 

and Nairne F. Ward 
University of California 
Boeing School of Aeronautics 

3S3 pages, 232 illustrations, 33.00 
' I 'HIS book presents the material needed by those who 
A wish to become airplane mechanics in the large repair 
stations of national and international airplane lines, also a 
great many reference facts that will help the mechanic in 
his work. It gives practical information on materials 
and construction of airplanes and their parts, repair shop 
equipment and methods, servicing, testing, etc., with special 
attention to thin-sheet-metal airplanes. More than 50 
experts have assisted in making a thoroughly authoritative 

Typical Job Units 

The book begins with an outline of the qualifications of an 
airplane mechanic and their importance in this specialized 
trade, and then goes thoroughly into all the essentials of the 
mechanic's work, his equipment, 
principles of structures, metal- 
working, etc., needed as a back- 
ground for good work. Methods 
arc clearly explained and fully 
illustrated, and job routine is 
made clear by over sixty typical 
step-by-step job units. Examine 
this book for ten days free. 

Mail the coupon today. 
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* THE CESSNA full canti- 
lever monoplane has become known and is 
officially designated as the World's Most 
Efficient Airplane. 

Even when the going is rough, Cessna's inher- 
ent stability levels out the bumps and turns 
in a performance of remarkable smoothness. 


Cessna is the only airplane designed for 
private owners that offers the many advan- 
tages of full cantilever construction — there 
are no exposed wires or struts — from any 
angle Cessna is clean; efficient; smooth. 


The Cessna Airmaster will carry an unusually 
large useful load at a smooth, unhurried 
cruising speed of more than 150 m.p.h. It 
has a convenient landing speed of less than 
50 m.p.h. 


Another thing that has made Cessna a favorite 
with pilots and owners in all parts of the 
worlo, particularly where fuel costs are high, 
is its exceptionally low gasoline consump- 
tion — more than 15 miles per gallon at 
cruising speed. 


We'd like to have you find out about the Cessna — first hand. 


CESSNA AIRCRAFT COMPANY WICHITA, KANSAS, U. S. A. 

Export Agent — Aviation Equipment & Export, Inc. A Cable Address — “Aviquipo" 25 Beaver Street, New York, N. Y. 
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PACKARD KEEPS THE PACE 

The demand for Packard Ignition and 
Lighting Cable for airplanes continues 
to grow with the aviation industry. In- 
creased engine power and the wider 
use of radio equipment and electrical 
accessories make the proper selection of 
cable an important factor in perform- 
ance. To assure dependable performance 
of all electrical units, Packard Ignition 
and Lighting Cable is specified and used 
by leading aircraft manufacturers, trans- 
port lines, government and private flyers. 
Packard Electric Division, General 
Motors Corporation, Warren, Ohio. 
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KEEPING PACE WITH AN INDUSTRY WHOSE WATCHWORD IS PROGRESS 



Mow 

THE CURTISS SBC-4 

M.S./fewy's Jl/eweit 


In squadrons aboard the Navy’s aircraft carriers and 
in land-based units for Naval Reserve operation, the 
Curtiss SBC type Scout-Bombing airplane is outstand- 
ing in performance and in its ability to fulfill the 
missions for which it was designed. 

The military value of the SBC type has been well 
demonstrated in more than a year of operation with 
the fleet. The new squadrons of SBC-4 airplanes now 


being delivered are the latest of the type and are 
powered by 1000 H.P. Wright Cyclone Engines. They 
will soon be among the Navy's most formidable groups 
of Dive-Bombers. 


CURTISS AEROPLANE DIVISION 
CURTISS- WRIGHT CORPORATION 





PRECISION-BUILT ARMY AND NAVY AIRCRAF 




3)aUcui Aviation School 
xznd AiO College 

GOVERNMENT APPROVED 

Love Field, Dallas, Texas 


GOOD TRAINING 
Most Important of All ! 



LET'S TALK IT OVER 


Dallas Aviation School 
and Air College 

Love Field ■ Dallas, Texas 




These are the 

SELF-LOCKING NUTS 

that revolutionized 


aircraft fastening practices 
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THE NUT WITH THE RESILIENT LOCKING COLLAR 


^RITE lor this 48-pagc Catalog. It ex- 

Elastic Stop Nut. ..and contains data which 
should be in the hands of every person 
interested in aircraft design. 

ELASTIC STOP NUT CORPORATION 


Xa .ar d SELF-LOCKING 

Cfohticjtbp NUTS 
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ATTENTION PILOTS 

GET YOUR OWN WEATHER REPORTS - GET THEM DIRECT! 


JUST WHAT YOU'VE BEEN LOOKING FOR! 

USE THE NEW ROUTABLE LEARADIO APR-1 RECEIVER 
>M, AIRPLANE 


>1 YOUR HOME, OFFICE, HOTEL R 


ilpiiiii 


LEAR. 

DEVELOPMENTS 



ROOSEVELT FIELD, MINEOLA 
LONG ISLAND, N. Y. 

Export Departme 


Address: LEARVELOP 


Diccionario De Aeronautica 

ESPANOL-INCLES— INGLES-ESPANOL 


Precio: $3.00 Complcto Con 4000 Deficia 



When you want Men 

put your advertising for them on 
the same basis as other publicity. 
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NORMA-HOFFMANN BEARINGS 


AIRCRAFT CONTROLS 


Identified with the aircraft industry from its earliest 
days, NORMA-HOFFMANN pioneered many of the im- 
portant bearing types now accepted as standard in 
aviation practice. * * * * Today, almost every repre- 
sentative builder of aircraft, engines, instruments, 
and equipment — including the United States 
Government- employs NORMA-HOFFMANN PRECISION 
BEARINGS to insure safety and long, uninterrupted 
service. * * * * Typical NORMA-HOFFMANN Aircraft 
Bearings are here illustrated. Write for the general 
Engineering Catalog which describes 108 distinct 
series embracing over 3000 sizes — a PRECISION 
BEARING for every load, speed and duty. 





WORCESTER, MASS. HARVEY, ILL. DETROIT, MICH. 



The Luscombe is now approved 
with 65 H.P.-Cruising speeds 
exceed 100 miles per hour— Stand- 
ard models for less than $2000 

Luscombe Airplane Corporation -West Trenton, N.J. 


“HALLOWELL” 

STEEL WORK-BENCHES 



. have these 3 features 


needed for Aviation Pro- 
duction and Maintenance Use 

1. Smooth Working Surface 

2. Lasting Rigidity 

3. Easy Movability 

"HalloweU" Bench Tops are one piece of sturdy steel . . . they 
stay smooth . . . can't get oil soaked . . . won't splinter or split 
... in fact, they're just right for precision work. 

Flanged steel leg construction permits permanent rigidity and 
assures a steady working surface. 

"HalloweU" Benches are easily taken apart, moved to new shop 
locations for changed production requirements and there re- 
assembled, firm and strong as ever. Two or more "HalloweU" 
Benches may be joined end to end. with little trouble, where 
a long continuous working surface is demanded. Neither of 
these advantages are possible with a wooden bench. 

More than 1300 different "HalloweU" Bench combinations are 
available . . . you're sure to fill your needs exactly and without 
delay, for they're generaUy shipped right from stock. Prices 
are surprisingly low. Send for our Shop Equipment Bulletin. 

Standard Pressed Steel Co. 




=CLASSIFIED ADVERTISINGS^ 

Aviations 

Market Place 

USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR WANTED 
SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE OPERATORS, ETC. 

EMPLOYMENT— SELLING— BUSINESS OPPORTUNITIES: OFFERED OR WANTED 

Address AVIATION "Clessified", 330 W. 42nd St.. New York, N. Y. Phone: MEdallion 3-0700— Erf. 556 

RATES: UNDISPLAYED, 10 cents a word, minimum $2.00. DISPLAYED, $6.00 per inch. Contract rates on request. 


TO AVIATION READERS: THIS IS YOUR "MARKET PUCE” 

Aviation "Classified" is supplemented with the group classification of one-plane ads, Chech the groups end 
eds. Numbered ads appear in numerical order. See how easy it is to use Aviation's Market Place to Buy. 


Used Planes 

for safe — Grouped by Make 




Climb', new battery. Special ^pholster^ng. 
AERONCA k7~Bullt July 1937. total hours 


Warner^ AR I STOC R AT— Co m P|« tely_ r. 


Beechcroft 




cables W 93300m 'Rochester Aeronautic^ 
Corporation, Rochester Airport. Rochester, 


Never scratched. Navigator lights, 
lie landing^ lights^ Flaps. BtJJh und 

i less *than original cost for quick 
rite or see W. J, Evins. Smlthville. 
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Pioneer tachometer. W $&/ r0 N. an petereon! 
*oa Greendale Avenue, Needham, Massa- 
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Baggage compartments, t~"° - 
sacrifice for 92130. Erwin" P7~StahVk*el 


SECURITY AIRSTER— Kinner 1 


riNSON RELIANT 1 
amllton Controllable i 


was a 


tot a me P |mder ' 150* houji?" Perfect" 
scratch, never ^cracked- up. Rigid inspection 
Invited. Bargain 97.000.00. Address Charles 
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= AVIATION'S MARKET PLACE = 



Exclusive for Distributors 

SENSENICH PROPELLERS 


CONTINENTAL SALES & SERVICE 




AVI ATION_ SCHOOLS 



* Thorough Training 

★ Late Type Equipment 

★ At Reasonable Rates 


DANIEL GUGGENHEIM 

IF AERONAUTICS 

COLLEGE OF ENGINEERING 
NEW YORK UNIVERSITY 


INSTRUMENT FLYING 
INSTRUCTIONS 


STUDY AVIATION 

As a profession or merely to enable 
you to talk intelligently on the subjoct 

AT HOME or in SCHOOL 

Col. CLARENCE D. CHAMBERLIN 

Apprentices earn all or part of 
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For the Modern Training : — 

so i c LUSCOMBE | 

Under the impetus oi accelerated activity 
cial airlines and greatly augmented demands 
by the Army and Navy, the entire industry 
is working at capacity. Skilled men are 
constantly in demund. Promotion to higher 

competent to assume responsibility, because 
: constantly being created. 

the essential training in preparation for these positions 

at THE I.liSCOMBE SCHOOL OF AERONAUTICS through a thorough 
.■■id comprehensive one-year course embracing construction, engineering theory, 
maintenance and repair of modern aircraft. Practical experience, stressed 
throughout the entire course, is amply provided for through a system of 
apprenticeship employment, during the latter stages of training. The value of 

MAKE AVIATION ‘T' c ^! ,e { > } r }\ a ". 90 °° 01 °" r 9 radu ' c *“ 
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profits LUSCOMBE SCHOOL OF AERONAUTICS 
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GETTING A JOB 
IN AVIATION 



AVIATION TRAINING 
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For good Air Navigation 


NAVIGATION? METEOROLOGY? 

Can You Pass Your Examination? 


QUIZ SYSTEM 


FOR EVERY 
BUSINESS WANT 
"Think Searchlight First 
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The GREATEST opportunity in Aviation is here now_rb. h„. ,.u .1 u ra u, 

Enroll nour before YOU miss the boot! 



AVIATION 



AVIATION SCHOOLS 


FACILITIES AND LOCATION 
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YOU FLY THE ALL-METAL 
EXECUTIVE AT SPARTAN 

Modern Training At Lower Cost 



!|||M WkM HOME THE DAWN 

SPARTAN School of Aeronautics 
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ENROLL AT CALIFORNIA FLYERS THIS SUMMER 
WORK IN AVIATION THIS FALL 
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A prominent airplane manufacturer reports: "Volume 
of business for 1938 is estimated at $26,800,000." 

Another prominent airplane manufacturer reports: 
"Present backlog of orders t 
ployment about 3,000 operating 
40-hour week." 

A leading transport company re 
inaugurate Trans-Atlantic service." 


Those quotations from only a few similar items 
prove that aviation is established as one of the fast- 
est growing industries in the world. They prove 


day you enter 
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Where 97% of Graduates Are Employed by the Industry 


Alham- Located on the same field, immediately 

located adjacent to Western Air College, is the 
irea in factory of the Harlow Aircraft Company, 
aircraft builder of a new artd sensational privatejj 

transport. 

where Here, also, is the shipping unit where: 

special the famous Lockheed bombers are being! 
raining prepared for shipment to England's Royal; 

Air Force. | 


I ADMINISTRATION BUILDING I 
| AND CLASS ROOMS — 


| SCHOOL | 


I SECTION OF SOUTHERN CALIFORNIA'S — HALF I 

IMILE SQUARE— St ,300.000. ALHAMBRA AIRPORtI 


WESTERN AIR COLLEGE 


Headed By Aten Who Know 

Lieutenant Kenneth C. Hawkins, the 
President of Western Air College, was 
graduated from the U.S. Naval Academy at 
Annapolis in 1919 with a degree of Bache- 
lor of Science. In 1 929 he resigned from the 
Navy to pioneer the New York, Rio de 
Janiero & Buenos Aires air line, later ac- 
quired by Pan-American, and was for sev- 
eral years operations manager of Pan- 
American Grace line down the west coast 
of South America. Prior to his resignation, 
he headed the Naval Cadet school at San 
Diego. He personally selects the heads of 
the various departments and all flying in- 
structors must meet air line requirements. 





B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 

WELLINGTON SEARS COMPANY NlwroRKa 


COMING SOON 

120 M.P.H. 

LOW-WING METAL MONOPLANE 

2-3-PI. 60-75 H.P. 

Under $2500.00 

Deliver!*! Beginning June 

CLARENCE D. CHAMBERLIN 

Bendix Airport Bendix, N.J. 


If there is anything you want— 


Aviation's Market Place 


AVIATION "CLASSIFIED" 


DEPENDABIL 1 ™ 

AEROMARINE INSTRUMENT CO., INC. 











...but he did if/ 


M atching the speed of a .38 caliber 
bullet. Test Pilot H. Lloyd Child 
dove a Curtiss-Wright Hawk 75 A 
pursuit plane 600 miles an hour— 10 
miles per minute— near Buffalo, N.Y. 
He set an incredible new world- 
record for American Aviation. 

His engine, a 14 cylinder Pratt & 
Whitney Twin-Row "Wasp", was 
equipped with Thompson Valves. 


THOMPSON PRODUCTS, INC. 

CLEVELAND • DETROIT 


THOMPSON PRODUCTS MANUFACTURES OVER 200 DIFFER 
INCLUDING VALVES, VALVE SEAT INSERTS, VALVE KEYS, 
ABSORBER PARTS, RETRACTIBLE STRUT ASSEMBLIES AND 


»ENT AERONAUTICAL PARTS, 
PROPELLER PARTS, SHOCK 
LANDING GEAR ASSEMBLIES 
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